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ABSTRACT 
Students in the 21st century seek connection with each other through synchronous online 
avenues, yet the education community does not embrace the use of synchronous online tools 
within the formal process of schooling. This creates a disconnect between the way that students 
learn outside of school and the way that they are schooled. In addition to matching the 
communication patterns of students, synchronous online tools provide opportunities for 
participants to communicate using a number of channels (audio, text, and interactive media) 
within a single communication environment. An important and useful perspective in this regard 
is to view the multi-channel environment from the point of view of how it facilitates critical 
thinking. This is especially important since critical thinking has been determined as an essential 
skill necessary for life in the 21st century.  
This descriptive case study sought to answer the following research questions:  
1.  In a synchronous online conversation that is action orientated using a multi-channel interface 
(audio, text, and interactive media), what sort of talk occurs in each channel, specifically, 
does each channel facilitate a different function of communication? 
2.  What proportion of a synchronous online conversation using audio, text, and interactive 
media is occupied by critical thinking? 
Communication was analyzed within a multi-channel synchronous online environment, 
as used by 25 Technology Teacher Leaders (TTLs) from the Anchorage School District in 
Anchorage, Alaska during a 90-minute facilitated discussion on the topic of using Web 2.0 in 
education. Participants also completed a self-report demographic questionnaire. Study 
participants used the communication channels of audio, instant messaging, interactive 
whiteboard, and participant feedback tools, which included clapping, raising and lowering their 
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hand, smiling, displaying a thumbs down, and registering a vote using the polling tool. The 
functions of communication studied included assertion, build logical reasoning, content 
questions, endorsement, off-topic/social/logistical, and reflect/think aloud. 
This study produced 5 significant findings that provide insight into synchronous online 
course design: an instant message backchannel exists; a logistics facilitator is needed; 
synchronous online communication supports social learning constructs; a link exists between 
synchronous online communication and critical and integrative thinking; and audio best 
facilitates critical and integrative thinking.  
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Chapter One: Introduction 
Given the educational options that exist today coupled with the increasingly digitally 
skilled and mobile student population, online learning is positioned to be a growing industry 
within education. The value of asynchronous online communication to the process of learning is 
well documented (Anderson, Rourke, Garrison, & Archer, 2001; Blanchette, 2001; Bullen, 1998; 
Cecez-Kecmanovic & Webb, 2000; Flynn, 2004; Garrison, Cleveland-Innes, & Fung, 2004; 
Palloff & Pratt, 2005; Rossman, 1999; Rourke & Anderson, 2002; Salmon, 2002; Vonderwell, 
2004; Wu & Hiltz, 2004). Technological tools of multi-channeled collaboration have evolved to 
meet the needs of the 21st century learner, thus making synchronous online communication an 
accessible educational tool; however, empirical evidence is needed regarding the value of 
synchronous online communication to the learning process (Bannan-Ritland, 2002). Chapter one 
provides background information regarding the imperative nature of studying synchronous 
online communication and the opportunity it provides to practice critical thinking skills.  
The trend of adolescent access and use of technology is increasing over the years. Levin 
and Arafeh (2002) found that 78% of children between the ages of 12 and 17 go online while 
recent data shows this number up to 93% of teens (Madden, Lenhart, Duggan, Cortesi, & Gasser, 
2013). Closer examination of these studies indicate that the majority of Americans use the 
Internet as a tool for information and communication, which are both factors associated with the 
process of learning. Levin and Arafeh (2002) conducted a qualitative study of the attitudes and 
behaviors of 136 Internet-using middle and high public school students regarding the role of the 
Internet in the process of doing their schoolwork. This study found that school-age students 
today live in a narrative environment where they seek connection with each other, and they rely 
on collaborative tools to support learning outside of school yet most teachers do not understand 
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nor do they embrace Internet-based connectivity in the educational process. When the term 
“narrative” is used throughout this dissertation, it is in reference to Levin and Arafeh’s (2002) 
study of middle and high school student’s use of the Internet.  
The National School Boards Association (2007) found similar findings to Levin and 
Arafeh (2002) in their study of about 1,300 9 to 17 year olds who have access to the Internet. In 
addition to the students surveyed, about 1,000 parents and 250 school leaders who impact 
Internet policy were also surveyed. The finding show that 96% of students with online access 
participate in instant messaging or chatting, text messaging, blogging, and visiting online 
communities. Fifty-nine percent of these students talk about education when using these social 
networking tools, with 50% of these students talking specifically about schoolwork. However, 
52% of school districts surveyed specifically prohibit students from using social networking sites 
in school, and of the school districts surveyed, 87% of them would require that social networking 
have a strong educational value and purpose before they would allow its use in schools. This 
study provides further evidence that students have embedded online social networking into their 
lifestyle, but most school districts are cautious about using online social networking in school. 
"School district leaders seem to believe that negative experiences with social networking are 
more common than students and parents report" (National School Boards Association, 2007, p. 
6). 
There are many forms of social networking tools, and to examine the use of instant 
messaging by teenagers, Grinter and Palen (2002) conducted a qualitative study of 16 teenagers 
regarding their use of instant messaging, which is a synchronous narrative tool widely available 
today on smart phones, tablets, and computers. Grinter and Palen learned that contact via instant 
messaging communication mostly occurs between teenagers who are friends in the non-online 
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environment, and they use instant messaging to socialize, plan events, and to collaborate on 
schoolwork. Further findings indicate that peer pressure was a factor regarding a teenager’s 
choice to participate in instant messaging activities, as this communication vehicle increased 
opportunities to socialize with his/her friends. Of note was the fact that instant messaging fosters 
the opportunity to be part of a social group without interfering with home and activity 
commitments. “Teenagers will communicate and build relationships without IM, of course, but 
the technology is made notable by how easily it supports these objectives within the constraints 
imposed by age and limited mobility” (Grinter & Palen, 2002, p. 29). 
Students of the 21st century are relying on synchronous online conversations outside of 
school to support their learning process (Grinter & Palen, 2002; Levin & Arafeh, 2002; National 
School Boards Association, 2007). If a goal of education is to make learning relevant, then it is 
incumbent upon educators to examine the integration of this narrative resource into the process 
of school-based learning. Yet the reality is that despite seeing value in the Internet as 
demonstrated by personal use (Pew Internet & American Life Project, 2007), educators are 
failing to embrace online collaboration in the learning process, and thus are missing an 
opportunity to evolve education to meet the changing nature of learning. According to Prensky 
(2010), educational change “is everywhere else but our schools” (p. 1). The need to include at 
least a moderate amount of technology into education is supported in a quantitative study of 
27,846 college students from 103 institutions that was conducted by Borreson Caruso and 
Salaway (2007).  
Synchronous learning in the 21st century is not bound by face-to-face contact; however, 
more remains to be known about the pedagogical value of synchronous online communication in 
order to strategically use synchronous online narrative tools in today’s schools. Synchronous 
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online tools are being used today by individuals of all ages and especially by school-aged 
students. Educators will either evolve education to embrace the narrative tools of the 21st 
century, or schooling and the process of learning will have an even greater disconnect that it 
currently does (Levin & Arafeh, 2002).  
This dissertation analyzes communication within a multi-channeled synchronous online 
environment, specifically Elluminate, as participants of the Technology Teacher Leader 
professional development program used it to discuss the use of Web 2.0 tools in education. The 
purpose of the analysis is two fold. First, to better understand how the different communication 
channels (audio, text, and interactive media) were used by the study participants, meaning what 
functions of communication did they facilitate, and two, to better understand the extent to which 
critical thinking skills were employed throughout the synchronous online discussion. 
Critical Thinking Skills in the 21st Century 
The world needs critical thinkers. Thinking and knowledge are the cornerstones of 
society in this New Media or Information Age in which we live. As we prepare for the 
Imagination Age to come, we need a society strong in their ability to think critically, as well as 
their ability to innovate, create, and communicate. Two important considerations are the fact that 
adolescents are increasing becoming more mobile in their use of technology (Lenhart, Ling, 
Campbell, & Purcell, 2010), and that schools must restructure the process of schooling in order 
to help students hone what Kay and Greenhill (2012) call the 4Cs – Communication, Creativity, 
Critical Thinking, and Collaboration, which are the essential skills necessary for life in the 21st 
century. In order to truly prepare students for success both in today’s as well as tomorrow’s 
world, Ohler (2013) calls on teachers to embrace New Media as the uncommon core standards. 
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“We need to teach creativity and critical thinking together (because they work in tandem in any 
innovative venture)” (p. 43). 
The ability to think critically is foundational to our democratic society. Dewey (1916) 
believed that the development of thinking skills should be the focus of education, and although 
most schools identify the development of critical thinking skills as a goal for students, students 
do not learn these skills in the American educational system (Resnick, 1987). In our current 
educational climate of prioritizing test success in order to leave no child behind, American 
society has created a chasm between the intent and reality of education, which, tragically, leaves 
students with undeveloped skills in the area of critical thinking. This is especially noteworthy 
considering that critical thinking has been identified by the Partnership for 21st Century Skills 
(2004) as one of the skills necessary for students to acquire if they are to be successful in today’s 
world. It is the school’s responsibility to instill democratic values into students (Mondale & 
Patton, 2001), and thus it is the American educational system that must fulfill the promise as 
professed in the mission statements of educational institutions around the country by focusing on 
helping students to develop and practice critical thinking skills. Given the complexities of issues 
that need to be addressed in today’s world, understanding how to help students develop critical 
thinking skills promises to be one of the focal points in the evolution of the educational process.  
Life in the 21st century is synonymous with being deluged by information from every 
conceivable avenue. We are largely a literate population that is technologically connected to 
information, that is both initiated by corporations and government and also by people around the 
world through webpages, blogs, and podcasts. Regardless of the source, technology plays a role 
in increasing the exposure to information that in the case of corporations and governments it is 
controlled by a few individuals (Mander, 1978), and in the case of posting to webpages, blogs, 
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and podcasts, may or may not be credible (Hawkins, 1999). Technology, then, has the ability to 
centralize and decentralize information, which leaves the consumer in the position of deciding 
what is credible regarding the information presented. According to Oseas and Wood (2003), it is 
important to help students understand that the world is a complex place where multiple 
perspectives exist and truth is often left up to interpretation. Students must “become curators of 
information in all its forms; to help them become proficient at arranging, organizing, and 
synthesizing the vast amount of stimuli that animate their lives; and to add their own original 
ideas to the mix” (Oseas & Wood, 2003, p. 23). 
The need to practice critical thinking skills arises from this unparalleled access to 
information coupled with technology-based entertainment that has become embedded into 
American life. Johnson (2005) points out that contrary to popular misconception, the current 
culture and use of technology-based resources are making the world smarter rather than dumber. 
How then, do we as an education community learn to harness the power afforded by evolving 
narrative-based technological tools so as to enhance the process of learning in school? 
As educators attempt to improve the process of learning, it is important to note that a 
component of the educational evolution to synchronous online tools involves a shift in the role of 
both the teacher and the student. Synchronous online tools support a change from a teacher-
centered to a student-centered classroom (Cooney, 1998; Polin, 2000; Schrum, 1998), and 
Garrison and Anderson (2003) identified that this transformation in roles demands critical 
thinking on the part of the teacher as well as students. When in the student-centered online 
environment, both teachers and students have to be willing to change their approach to 
interaction and involvement with the learning environment (Falvo & Solloway, 2004). 
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Consequently, critical thinking skill development takes an even more crucial role when 
considering synchronous online communication than it does in the general area of education. 
Synchronous Online Communication Tools Defined 
There are many synchronous online communication tools available to educators. A 
common tool is instant messaging, either text-based or multimedia-based, which can occur in a 
stand-alone program, such as Skype (voice and/or video telephony over the Internet that also 
includes instant messaging as well as file sharing) or Google Chat, which has similar features to 
Skype. Synchronous online communication can also be incorporated into a more robust resource 
such as Elluminate (a subscription-based, Java-enabled, web-based communication tool where 
communication is facilitated primarily through audio interaction that is supplemented with text 
and other interactive features) or TappedIn before it ended service in 2013 (a web-based 
synchronous and asynchronous text-based communication tool that was free to educators). Video 
conferencing over the Internet as well as collaborative, virtual workspaces are also used in 
education today. Additionally, a growing body of research is supporting the role of video gaming 
to the learning process (Gee, 2003; McGonigal, 2011; Prensky, 2010). Regardless of the tool 
used to connect individuals, synchronous online communication differs from other forms of 
online communication because it requires that the participants be online at the same 
chronological time, and it is this real time interaction that is a factor fostering deep thinking 
(Weigel, 2002).  
Problem Statement and Purpose  
This descriptive case study analyzes communication within the multi-channeled 
synchronous online environment of Elluminate, as used by Technology Teacher Leader (TTL) 
participants who discussed the use of Web 2.0 tools in education. The purpose of the analysis 
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was two fold. First, to better understand how the different communication channels (audio, text, 
and interactive media) are functionally used within the synchronous online communication tool, 
and two, to better understand the extent to which critical thinking skills are employed in the use 
of these channels. This study produced a holistic analysis of the use of Elluminate, a 
synchronous collaborative space, by TTL participants by examining communication in the 
various channels and their relationship to one another as they combined to inform a singular 
communication environment.  
Study Considerations 
The TTL program targeted increased teacher competence regarding the integration of 
technology in order to enhance student learning of content, and participants in the TTL program 
comprise the study population. The TTL program was associated with the Anchorage School 
District in Anchorage, Alaska. Teachers from all levels of the Kindergarten through 12th grade 
(K-12) school environment (elementary, middle, and high) were involved in the TTL program; 
however, the elementary teacher comprised the majority of the TTL participant population. TTL 
participants must have had at least three years of teaching experience prior to becoming a TTL 
participant, as the TTL program was designed to foster transformation in the practice of being a 
teacher in the 21st century. All TTL participants received equivalent technological tools and 
professional development opportunities, and all participated in synchronous online learning 
activities themselves through the professional development activities associated with the TTL 
program. Additionally, all TTL participants implemented and assessed the impact of a 
technology-enhanced project with their students. 
It is important to note that the study sample is not a random sample of teachers, as TTLs 
had to apply and be accepted in order to be part of the yearlong professional development 
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program. The review of the literature identified that previous experience using online tools was a 
factor that positively contributed to evidence of critical thinking (Bullen, 1998), and thus having 
a study population with equivalent experiences can be beneficial. Additionally, this researcher 
has facilitated professional development activities and provided support to all of the TTL 
participants, which makes them a group that this researcher had access to in order to accomplish 
this study. In order to ensure unbiased involvement by the facilitator during the Elluminate 
discussions, Dr. Enid Silverstein facilitated the discussions associated with this study. 
The TTL program was in operation for 7 years, and 213 teachers were part of the TTL 
program. The review of the literature identified that professional development activities for 
teachers should be grounded in the same pedagogy as what is needed for students (Barab, 
MaKinster, Moore, & Cunningham, 2001), and thus it is valid to study teachers even though the 
overall intent of this study is to positively impact student learning in the K-12 environment. The 
Critical and Integrative Thinking Rubric (Washington State University, 2006), discussed in 
Chapter 3, was the measurement tool used to identify evidence of the linguistic markers found in 
the communication within the Elluminate sessions.  
Research Questions  
The objective of this descriptive case study is to understand whether the use of 
synchronous online narrative tools of the 21st century supports the process of thinking critically, 
and to better understand the types of communication that occur in a communication event that 
has the potential for a variety of interaction avenues.  
Research Question One: In a synchronous online conversation that is action orientated 
using a multi-channel interface (audio, text, and interactive media), what sort of talk occurs in 
each channel, specifically, does each channel facilitate a different function of communication? 
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A need exists to better understand interactivity in the synchronous online learning 
environment between the learner and the interface (Bannan-Ritland, Harvey, & Milheim, 1998). 
This need becomes even more pronounced as online learning gains establishment especially in 
the higher education environment (Parker, Lenhart, & Moore, 2011). Research question one is 
important because online course design can be enhanced through better understanding of the 
specific ways that participants in a synchronous online learning event use the various avenues or 
channels of communication to meet their specific functions of communication.  
Research Question Two: What proportion of a synchronous online conversation using 
audio, text, and interactive media is occupied by critical thinking? 
In the early part of the 20th century, Dewey established that the goal of education should 
be to develop thinking skills, and specifically thinking skills that align with Lipman’s (2003) 
definition of critical thinking. Dewey (1997) stated:  
The most important factor in the training of good mental habits consists in acquiring the 
attitude of suspended conclusion, and in mastering the various methods of searching for 
new materials to corroborate or to refute the first suggestions that occur. (p. 13) 
Resnick (1987) furthered the discussion and stressed the need for education to help all students 
become competent thinkers who employ higher order thinking skills. Despite this call, Resnick 
(1987) and Kuhn (1991) both noted that education is failing to teach students to think.  
The call for education to help students develop thinking skills has not lessened over the 
years. The Partnership for 21st Century Skills (2004) identified critical thinking as one of the 
essential skills needed in today’s workplace, and Kay and Greenhill (2012) further identified that 
critical thinking is one of the 4Cs, which are the most essential of all of the skills identified in the 
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Partnership for 21st Century Skills’ Framework. Of note is the fact that the opportunity to think 
cognitively about a topic is a remedy to counteract a lack of critical thinking (Douglas, 2000).  
If the education model of the last 100 years has not been successful in helping students 
develop higher order thinking skills, then the question begs, can new digital resources help to 
create opportunities for students to cognitively process a topic, and in turn help them to develop 
and practice critical thinking skills? Research Question Two is important because it can help 
share information about the extent to which critical thinking is evident in a synchronous online 
learning event, which could help to establish synchronous online learning as a vehicle to help 
practice and use critical thinking skills. 
Setting 
This descriptive case study examined synchronous online discussions through the use of 
Elluminate’s built-in record feature coupled with a self-report demographic questionnaire. The 
discussions were analyzed to identify the type of talk facilitated through each of Elluminate’s 
communication channels (audio, instant message, interactive whiteboard, and participant 
feedback tools). To analyze the critical thinking aspect of this study, the Critical and Integrative 
Thinking Rubric (Washington State University, 2006) was used to examine the various 
interactions for evidence of critical thinking. Additionally, each study participant completed a 
self-report demographic questionnaire that included age, years of teaching experience, and 
teaching area. An open-ended Comment field was also included in the questionnaire. The self-
report demographic data was used to better identify the study population.  
Significance of the Study 
This study is significant because it provides information regarding educationally valid 
ways that synchronous online communication can be used to enhance learning. Specifically, it 
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addresses the fact that synchronous online communication can facilitate a person’s ability to 
employ critical thinking, which is a universal goal of education (Resnick, 1987). Additionally, 
this study provides information for synchronous online instructors in how to effectively pair the 
channel of interaction (audio, text, and interactive media) with the desired educational goal, and 
provides insight that will foster best practices in synchronous online lesson plan design. 
Understanding these two areas, critical thinking and intentional lesson plan design to facilitate 
functional communication, has the potential to significantly impact synchronous online course 
delivery.  
Narrative students of the 21st century feel a sense of disconnection between formal 
education and the ways they learn outside of school (Levin & Arafeh, 2002; Prensky, 2010), and 
including the purposeful use of synchronous online learning activities in education may lessen 
this disconnection. Additionally, this study has the potential to impact the development of 
professional development activities at a point in time when the opportunity to teach 
synchronously in the online environment is no longer a novel concept (Palloff & Pratt, 2003), 
which can, in turn, impact the overall perceived value of online learning resources.  
Chapter two grounds this study in the literature, and identifies seven significant 
considerations related to the topic of developing critical thinking skills through communication 
in an online environment.
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Chapter Two: Review of Relevant Literature 
The overall goal of this study is to better understand how the channels of communication 
available in a synchronous online environment that include audio, text, and interactive media are 
used to support various functions of communication and the use of critical and integrative 
thinking skills. Specifically, the goal is to better understand how the use of a synchronous online 
tool, Elluminate, facilitates functional use as well as critical thinking offered by participants of 
the TTL professional development program, which was associated with the Anchorage School 
District in Anchorage, Alaska. The findings of this study contribute to the growing body of 
research related to 21st century tools that impact the development of critical thinking skills and 
online course design. Foundational to this study is consideration that communication enhances a 
person’s ability to think critically (Rougle, 2004), and that technology offers tools to foster the 
development of learning and critical thinking skills (Bonk & King, 1998; Fauske & Wade, 2003-
2004).  
The review of the literature in Chapter two will begin with an overview of the elements 
related to the development of critical thinking skills, and will continue with information related 
to the use of channels of communication found in the online environment. Additionally, seven 
findings have been identified in the literature as significant considerations related to the topic of 
developing critical thinking skills through communication in an online environment. The 
findings are as follows: critical thinking must become part of the curriculum, learning involves 
action, real-time interaction supports the social construction of knowledge, online learning 
changes the teacher and student roles, collaboration facilitates learning, communication makes 
thinking visible, and assessment must address the quality of the interaction. But first, an 
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overview of the elements related to the development of critical thinking and the role that 
communication plays in this process. 
Communication and Critical Thinking 
The link between communication and critical thinking is based on the seminal work of 
Vygotsky (1978) and subsequent work of numerous researchers, which identifies that learning 
occurs through social interaction (Bransford, Brown, & Cocking, 2000; Brown & Duguid, 2000; 
Engeström, 1999; Lave & Wenger, 1991; Resnick, 1987; Vygotsky, 1978). Specifically, Gee 
(1989), in his examination of literacy, linked language and thinking. Communication that is 
facilitated through an educational context is grounded in the process of argumentation, which 
permits individuals an opportunity to articulate and assess thought processes in the context of a 
social framework. Dialogue, a conversation designed to examine sides of an issue, is one way in 
which people think and reflect together (Isaacs, 1999). According to Isaacs (1999), "dialogue is a 
living experience of inquiry within and between people" (p. 9). Opportunities to learn from 
mistakes, refute hypotheses, and learn from interventions are actions facilitated through many 
forms of communication. Communication that fosters argumentative skills plays a vital role in 
the process of rational thought, which is the basis of critical thinking (Duffy, Dueber, & Hawley, 
1998). 
Communication can also be overwhelming, which requires critical thinking in order to 
navigate what is and what is not important. According to Oseas and Wood (2003), we must 
become better informed instead of just better at receiving more information: 
The world in which we are preparing our students to live and thrive is one where 
information arrives at warp speed from electronic media. It is virtually impossible to 
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participate as an informed citizen unless we know how to extract and process information 
from multiple sources. (p. 14) 
Consequently, critical thinking skills are necessary for life in the 21st century. Communication is 
not only a vehicle to facilitate learning but is also a vehicle to demonstrate critical thinking skills. 
The 21st Century Narrative Student  
The socially situated world of online communication is a world that resonates with 
students of the 21st century. The importance of online communication to students is 
demonstrated in a survey conducted by the Pew Research Center that shows 90% of American 
teenagers aged 12-17 use the Internet, and 80% use an online social networking site like 
MySpace or Facebook (Pew Internet & American Life Project, 2011). Additionally, studies show 
that students are using online communication tools to enhance their schoolwork (Levin & 
Arafeh, 2002; National School Boards Association, 2007). This data further highlights the 
popularity and desire of individuals to use the Internet to connect socially.  
The desire for students seek communication with their peers is not limited to computers. 
Another Pew Internet & American Life Project shows that the use of cell phones, specifically 
smart phones, among American youth aged 12-17 is on the increase with 1 in 4 teenagers using 
their cell phone mostly as the tool to access the Internet, and 74% of teenagers using the cell 
phone at least occasionally to access the Internet (Madden et al., 2013). Madden et al. report that 
78% of American teenagers own a cell phone with 47% of those being a smart phone, which is 
on the increase. Yet another Pew study shows that the use of cell phones by adolescents is not 
always seamless. According to a study by Lenhart et al. (2010), 24% of students attend schools 
that ban cell phones; however, this does not stop 65% of students in these schools from brining 
their cell phones with them to school everyday. While using a cell phone in a school that bans 
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them, 58% of students with a cell phone report that they have sent a text message during class. 
American youth seek narrative connection with each other at all times, even despite challenges. 
Online social connectivity exists in many venues. The examples mentioned previously 
highlight the role that narrative communication plays in the life of 21st century students. The fact 
that students are connecting in a narrative world through digital means is especially significant 
since opportunities for students to participate in narrative communication in a face-to-face school 
situation is largely limited to the time dedicated to lunch and passing between classes. If students 
are seeking a place to connect with others in meaningful communication, it is not surprising that 
the online environment has become increasingly popular, as it offers opportunity for a more 
reflective, thought-provoking experience than the environment of the school hallways and 
lunchrooms, which are typically time restrictive and occur in a noisy environment. The focus and 
desire of students to exist in a narrative environment is especially noteworthy since students are 
forming their identity at the age that they are becoming prolific bloggers, and as Habermas 
(1987) points out, “identity formation takes place through the medium of linguistic 
communication” (p. 58). 
One way to offer students the opportunity to be part of meaningful communication is for 
educators to embrace collaborative knowledge building activities during synchronous class 
sessions. Collaborative knowledge building requires action and innovation, and allows students 
to construct knowledge and build identity within a community (Riel & Sparks, 2009). “The shift 
from lecturing to collaborative knowledge building changes the nature of the course of learning 
in fundamental ways. It addresses the split between what is learned from books and what is 
learned in experiences” (p. 12). Although Riel and Sparks talk about collaborative knowledge 
building during face-to-face classes in order to support online learning in a hybrid class, this 
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strategy provides an example of how learning can harness narrative connection in order to 
enhance learning. 
When considering the use of online communication tools inside the school environment, 
the Telecommunications Act of 1996, commonly referred to as E-Rate, has connected schools 
and libraries to the Internet (Ed Tech Action Network, 2007) making online learning resources 
accessible to students. With the general availability of connectivity, American schools have an 
opportunity to access information and people afforded by the Internet, which offers a socially 
situated venue to practice argumentation and thus critical thinking skills within the structure of 
the educational experience. Additionally, access to the Internet offers an opportunity to connect 
education to the world in ways that interest students and prepares them for real world successes 
(Haythornthwaite, 2006). Adequate broadband continues to be a significant barrier to interactive 
and multi-media resources needed in our schools and libraries in this 21st century, and thus E-
Rate 2.0 calls for increased broadband and a move from 3 MB or less for approximately half of 
E-Rate schools to 100 MB or more by 2015 for all schools (Rosenworcel & Edwards, 2013). 
With universal access and the hope of increased broadband access, the use of the online 
environment within the context of school becomes an ideal place to reach students in order to 
help them develop their critical thinking skills through the narrative tools that resonate with 
students of the 21st century.  
Why Synchronous Online Communication?  
There are two major arenas into which the world of online communication can be divided 
– asynchronous and synchronous. Asynchronous communication allows participants to share 
ideas and thoughts at different points in time, which allows for flexibility in scheduling and 
fosters the process of reflective thought. Consequently, the asynchronous mode of online 
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communication has been widely used by the educational world and thus has been the focus of 
educational research in the area of online learning (Bannan-Ritland, 2002). An example of how 
asynchronous communication is commonly used in education is the requirement that students 
post reactions to readings in the class discussion board. Synchronous communication, on the 
other hand, requires that the participants be online at the same time. Synchronous online 
communication can be facilitated through text-only interaction (i.e., TappedIn), or it can be 
facilitated primarily through audio interaction that is supplemented with text (i.e., Elluminate). 
Synchronous online communication can also exist outside of structured resources such as 
TappedIn and Elluminate. Two popular alternatives are instant messaging and Skype. Both 
instant messaging and Skype allow for text and multi-media based communication using free 
programs that allow users to connect with other known individuals. An example of how 
synchronous communication is commonly used in education is a small-group discussion about 
content read in a course text.  
Although both asynchronous and synchronous communication can be used to achieve 
similar educational goals, synchronous communication offers the richest opportunity for 
interactivity and collaboration amongst students (Schrum, 1998). This focus on student-to-
student interaction fosters a student-centered approach rather than an instructor-centered 
approach to education, which is consistent with best practices in online education (Conrad & 
Donaldson, 2004; Fauske & Wade, 2003-2004; Rourke & Anderson, 2002). Additionally, 
synchronous tools offer unique opportunities to restructure the learning environment so as to 
facilitate learning within a community (Polin, 2000). Tabbi (1997) furthers the discussion 
regarding the value of synchronous online conversations in facilitating innovative classroom 
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practices to increase writing skills, but cautions that students must be encouraged to think 
critically to be effective.  
Differences surface between synchronous and asynchronous communication when it 
comes to grading student participation. Since synchronous communication fosters learning that is 
grounded in active participation (Weigel, 2002), the focus is on quality interaction between 
students, whereas asynchronous communication tends to focus on the number of posts rather 
than the quality of the comment posted (Bannan-Ritland, 2002).  
Although asynchronous online communication has been the primary method used to date 
in online education, it is not always the best tool to use especially when focusing on learning 
gained through student interaction (Bannan-Ritland, 2002). According to Weigel (2002), the 
advantages of a synchronous broadband virtual classroom vs. an asynchronous self-paced 
learning environment is worth the hassle of dealing with meeting at a specific time, as the 
synchronous virtual classroom fosters interactive lectures and opportunities for students to shape 
class content. However, synchronous online education does present barriers to learning. Erickson 
(2004) identifies real-time interaction as foundational to the process of learning, but notes that 
the lack of time to reflect in the complex process of communicating orally is problematic. 
Consequently, offering opportunities for students to process and reflect within the synchronous 
online event becomes an important lesson plan consideration. Despite any challenges, 
synchronous online communication is the vehicle that is best matched to achieve the goals of this 
study. 
Communication Channels and Social Presence 
Online learning environments that are synchronous in nature offer multiple ways for 
participants to connect. For example, Elluminate, which was the interface used in this study, 
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offers audio, public instant messaging, private instant messaging, an interactive whiteboard, file 
sharing, video interaction, desktop sharing, polling, as well as a variety of participant feedback 
tools including clap, thumbs down, raise hand, and question face. The majority of these 
interaction options or communication channels are available to participants 100% of the time; 
however, a session moderator can control access to some of the features such as audio and the 
interactive whiteboard. Asynchronous online learning environments, on the other hand, tends to 
offer only text and file sharing interaction. Since this study explored communication in a 
synchronous online environment, it seems prudent to explore the research regarding the impact 
of using different avenues or channels of connection on participant communication patterns.  
Social presence is an area of research that explores online social connectedness and the 
impact on learning, and is defined as the sense of being with another within the scope of a 
technologically mediated environment (Biocca, Harms, & Burgoon, 2003); put another way, 
social presence is the degree to which a person is perceived as being a real person in mediated 
communication (Sung & Mayer, 2012). Understanding social presence is foundational to 
effective instruction in an online environment (Garrison, Anderson, & Archer, 2000). The study 
of social presence is relevant for both asynchronous and synchronous online communication. 
Wei, Chen, and Kinshuk (2012) identified that both the user interface and social cues 
impact social presence. “When learners perceive a high degree of social cues from other people, 
they will get a better perception of social presence” (p. 540), and better perception of social 
presence is linked with student satisfaction in online courses (Markaridian Selverian & Hwang, 
2003; Sung & Mayer, 2012; Wei et al., 2012). Having multiple ways to communicate can 
provide for increased social cues and a more robust user interface. Elluminate is an example of 
what Biocca et al. (2003) describe as a social presence technology. “Social presence technologies 
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offer the user the opportunity to interact with others in a variety of ways to access the social and 
task information provided by others” (p. 458). Specifically in regards to social presence in 
synchronous online learning environments, a meta-analysis of research involving online multi-
media learning experiences “associate the highest levels of learning with the highest levels of 
combined spatial and social presence” (Markaridian Selverian & Hwang, 2003, p. 519).  
Social presence does not just automatically happen. Reisetter and Boris (2004) 
questioned why students in their study of asynchronous online courses identified a low value for 
peer interactions despite an attempt to build a learning community, and they propositioned that 
they had “not yet found a way to make these exchanges meaningful enough for the leaner” (p. 
289). The key, according to Garrison, Anderson, and Archer (2001), is skilled facilitation 
coupled with social presence. Consequently, improving social presence in both the synchronous 
and asynchronous environments equates to best practices in online learning. 
In an attempt to better understand the role of the learner’s sense of presence in an online 
environment, Sung and Mayer (2012) conducted research that identified five factors of social 
presence: social respect, social sharing, open mind, social identity, and intimacy. Having a better 
understanding of these factors when teaching in an online learning environment can positively 
impact the learner’s perceptions or feelings about his/her connectedness to a learning 
community, which in turn is likely to positively impact learning. 
Slagter van Tryon and Bishop (2009) refer to the learner’s feeling of social 
connectedness in an online learning environment as e-mmediacy. “We refer to this state of social 
cognition as experiencing e-mmediacy – those feelings of social connectedness one has with 
fellow online class participants (classmates, instructor, teaching assistant) through computer-
mediated communication experiences that simulate the episodic perception of immediacy” (p. 
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293). It is important to note that immediacy is a measure of social presence (Biocca et al., 2003), 
and that immediacy coupled with intimacy are “good predictors or potential indicators of 
students’ online learning” (Sung & Mayer, 2012, p. 1739). In support of the role of intimacy in 
social presence, Bruss and Hill (2010) found that “online communication may increase people's 
personal self-disclosure in general, helping them along in the early stages of relationship 
building” (p. 5). 
Without a sense of social presence, the limitations of online communication can become 
a barrier to learning. Celik (2013) identified that there is a disparity between individual attitudes 
towards the group dynamic and actual interaction in the online environment. “The need to 
contribute to the discussion forum as a class requirement may have outweighed their 
disinclination to engage with their more experienced peers; however, this reluctance was evident 
in the underlying dynamic of the class, and it ultimately affected the motivation of some of the 
students to participate substantially in the discussion” (p. 680). Employing Sung and Mayer’s 
(2012) five factors of online social presence can help students feel more connected to each other 
in online classes. 
Additional research regarding the channels of communication provides interesting 
insights related to this study. Riordan and Kreuz (2010) looked at why people chose to express 
positive and negative emotions in asynchronous email, synchronous instant message, or face-to-
face environments. In general, study participants chose the face-to-face channel because of the 
increased access to nonverbal clues and the less permanent nature of the communication; 
however, study participants also chose the two computer mediated channels over face-to-face in 
specific situations. Specifically, asynchronous email was selected to share bad news with a 
recipient because of the natural shielding factor inherent in this channel, and synchronous instant 
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messaging was selected for the ability to share positive news quickly. In essence, Riordan and 
Kreuz’s study supports the research on social presence and the desire for online learners to be a 
real person with their learning colleagues, and it also provides potential insight regarding the 
dominant use of the instant message channel for communication associated with the findings of 
this study. 
Learning also has an element of social presence in that it must become real to the learner. 
“In order to learn, we need to attend to and process elements of new information, establish key 
connections between them, integrate them with available knowledge base, and build new or 
modified knowledge structures” (Kalyuga, 2007, p. 390). In order for new information to be 
processed efficiently, the brain must have adequate cognitive processing ability. Research on 
Cognitive Load Theory helps to inform online course design. Specifically, Cognitive Load 
Theory studies the impact on learning when you lessen the cognitive load in various channels of 
communication, which can in turn foster engagement in the learning activities (Wouters, Paas, & 
van Merrienboer, 2009). For example, Wouters et al. describe the impact on learning when 
instructional activities recognize cognitive load. “When verbal material is presented in spoken 
rather than in written format, cognitive demands on the visual channel are reduced which enables 
the learner to process the visual material and construct an adequate pictorial representation” (p. 
2). Cognitive Load Theory, then, can provide insights into the findings associated with this study 
in terms of the channels of communication used by participants and the evidence of critical and 
integrative thinking found in the online discussion comments.   
Darabi and Jin (2013) examined online discussions for evidence of higher order cognitive 
processing, which was originally introduced in Bloom’s Taxonomy and later updated by 
Krathwohl (2002). Darabi and Jin’s premise was that poorly designed online discussion 
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strategies lead to cognitive overload. They used Cognitive Load Theory-based strategies to 
reduce the learner’s cognitive load in the hopes of facilitating higher order cognitive processing, 
which would in the end enhance the quality of the online discussion. Darabi and Jin studied 
online discussions in the asynchronous arena, and found that participants who had access to the 
Cognitive Load Theory-based strategies of using an example post and limiting posts on a page 
did reported lower mental effort combined with higher quality discussion than participants who 
did not use these strategies (Darabi & Jin, 2013). It is of note that synchronous online discussions 
naturally provide both examples and concise information on a discussion point. The real-time 
sharing from co-learners provides not only one but many discussion examples with the added 
benefit of immediate feedback from the instructor/facilitator about the structure and/or impact 
the comments have on the current discussion. Additionally, the time limits associated with 
synchronous online discussions necessitate movement from a particular discussion topic onto the 
next, which in turn focuses the learner’s attention on the specific topic at hand.  
The Duality of Consumption and Creation of Knowledge 
Communication requires participants to be both consumers and creators of knowledge. 
The fact that student’s are enamored with the use of Web 2.0 tools, such as wikis, blogs, and 
podcasts (Henning, 2004; Lenhart & Madden, 2005; Nardi, Schiano, Gumbrecht, & Swartz, 
2004), indicates that the ability to create knowledge in the narrative environment of the web is a 
desired way to learn and share information. While the majority of Web 2.0 tools are 
asynchronous, the most used online communication tool for students today is instant messaging, 
which is often done with other creators of information (Rainie, 2006). Instant messaging is 
synchronous in nature, which distinguishes it from other Web 2.0 tools. An important caution 
related to synchronous chat or instant messaging is that some online environments support thin 
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chat (nothing exists before or after the chat experience) instead of the fat chat (features extend 
learning beyond text chatting, such as an interactive whiteboard) that can help facilitate learner-
focused online classrooms (Polin, 2000). 
When students use the Internet for asynchronous activity, they can choose to be an active 
participant, creator, or a passive participant, consumer. Synchronous activity, on the other hand, 
demands creation and participation. One obvious limitation to synchronous activity is a lack of 
time to reflect; however, the model of synchronous communication is talking. An advantage to 
“talking” online rather than in person is that some space to reflect can be created, especially 
since synchronous online communication does not require, or in most cases allow, the participant 
to read real-time body language.  
It was an interest in the dual role of creating and consuming knowledge in today’s 
narrative environment that prompted this study and informed the study design of using 
synchronous online communication. Now that an overview of the elements related to critical 
thinking, communication channels, and synchronous online learning has been established, the 
significant findings associated with this literature review follow. 
Critical Thinking Must Become Part of the Curriculum 
Dewey’s (1997) book, How We Think, which was originally published in 1909, offers a 
definition of thinking as, “active, persistent, and careful consideration of a belief or supposed 
form of knowledge in the light of the grounds which support it and the further conclusions to 
which it tends” (p. 9). Dewey used the term reflective thinking in his writing; however, what he 
wrote about describes a process of thinking and topic of research commonly referred to today as 
critical thinking. One noted researcher in the area of critical thinking, Fisher (2001), extends 
Dewey’s description of thinking by defining critical thinking as “a kind of evaluative thinking—
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which involves both criticism and creative thinking and which is particularly concerned with the 
quality of reasoning or argument which is presented in support of a belief or a course of action” 
(p. 13). Although research offers many definitions of critical thinking, Alwehaibi (2012) points 
out that they commonly include thinking that comprises “a number of skills and mental 
processes” (p. 194). For the purposes of this study, critical thinking is defined by Lipman (2003) 
as “skillful, responsible thinking that facilitates good judgment because it (1) relies upon criteria, 
(2) is self-correcting, and (3) is sensitive to context” (p. 39).  
Critical thinking is foundational to learning and is widely held as the goal of education 
(Dewey, 1938; Douglas, 2000; Kuhn, 1991; Lipman, 2003; Resnick, 1987) yet many of these 
same authors note that critical thinking skills are rarely mastered by students in the educational 
process: 
Schools always hoped to teach students to think critically, to reason, to solve problems, to 
interpret, to refine ideas and to apply them in creative ways . . . . Nevertheless, we seem 
to agree that students do not adequately learn these higher order abilities. (Resnick, 1987, 
p. 2) 
Fisher (2001) noted that teachers believe they are indirectly teaching these critical thinking 
skills; however, this is not effective for most students to actual master the skills.  
With the hope of increasing the number of K-12 teachers who actively facilitate student 
development of critical thinking and problem-solving skills, the California Commission on 
Teacher Credentialing conducted a study to better understand the extent to which teacher 
preparation programs prepared teacher candidates to teach critical thinking and problem-solving 
skills. The results are consistent with the literature on this topic, in that although critical thinking 
is a hallmark of education, explicit instruction or practice in learning how to think critically is 
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not commonly found in the instructional process. Specifically, Paul, Elder, and Bartell (1997) 
found that although 89% of the teachers interviewed claimed critical thinking was a primary 
objective in their instruction, only 19% could define critical thinking, and only 9% were in 
actually teaching with a focus on critical thinking. To further clarify the misunderstanding of 
critical thinking, Paul et al. found that many teachers equate critical thinking with active and 
cooperative learning strategies, Bloom's Taxonomy, and the understanding of learning styles.  
Since educational institutions are failing in their ability to graduate students with critical 
thinking skills, the question then turns to how best to promote the development of these skills. A 
common belief found in the literature is that “critical thinking must be an explicit part of the 
curriculum” (van Gelder, 2005, p. 43) yet questions exist as to how to implement this in practice. 
Lipman (2003) calls educators to be part of a thinking-orientated process and argues that critical 
thinking skills should be prevalent throughout the educational process: 
There is the question of the role of critical thinking in education. I have already suggested 
that all courses, whether in primary, secondary, or tertiary education, need to be taught in 
such a way as to encourage critical thinking in those subjects. Indeed, this opinion is so 
common . . . as to be fairly uncontroversial. (p. 229) 
Critical thinking is not about acquiring information, but rather it involves self-correction and 
good judgment that results in action. According to Johnson (2005), activities that support the use 
of thinking skills helps to gain competence in the skill as well as helps with thinking in general. 
To examine whether online learning is a vehicle that can help to build critical thinking in 
students, Bullen (1998) conducted a quantitative and qualitative case study of student interaction 
in an asynchronous university course. The quantitative data examined not only the number of 
posts, frequency of interaction, and references made to other posts, but also assessed the degree 
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to which students appeared to be using critical thinking skills and also uncritical thinking skills. 
The qualitative data examined perceptions about critical thinking from both the students and the 
instructor, which was gathered through semi-structured interviews. To assess critical thinking, 
comments were rated on a scale of one to three with one being low evidence and three being high 
evidence of critical thinking. A rating of one also corresponded with frequent use of uncritical 
thinking and a rating of three corresponded with minimal use of uncritical thinking. Results of 
this study showed that critical thinking was evident in the student comments, but that it was 
inconsistent throughout the duration of the course and that no student used critical thinking skills 
at the highest level on a consistent basis. The students overall mean critical thinking score was 
1.83, with 3 being the highest score possible.  
This study offers considerations for future research design. First, this study used 
qualitative measures to examine critical thinking. Secondly, one of the findings associated with 
this study identified that previous experience in using distance learning was a factor that 
positively impacted evidence of critical thinking, and thus having a population that has a 
common experience regarding online learning could contribute to equalizing the potential of 
participants to demonstrate critical thinking skills. Lastly, an implication for further research 
identified a need to study effectiveness in promoting critical thinking in an online instructional 
method other than an asynchronous online course. An examination of critical thinking found in 
collegial discussions in an online synchronous environment would meet this call to further study. 
Argumentative reasoning skills are not found in the average person. To examine the 
extent to which people use critical thinking skills throughout their lives, Kuhn (1991) conducted 
research on argumentative skills in a cross-section of average people across the life span. She 
found that the majority of people studied were epistomogically naïve meaning that when 
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examining how people think, they lacked general abilities of argumentative reasoning. 
Specifically, most people were certain that their causal explanations of complex phenomena 
were correct; they had no awareness that there could be another explanation other than what they 
reasoned.  
We have no evidence that the cognitive skills of argument . . . are to be taken for granted, 
that is, assumed to be in place in average people simply by virtue of their membership in 
a society that was founded on the values of rational discourse. (Kuhn, 1991, p. 4) 
By argument, Kuhn (1991) is not referring to rhetorical argument (an assertion with 
justification), but rather she is referring to dialogic argument (defending an assertion with 
justification against an opposing assertion). This ability to argue a point of view between two 
people requires not only that a person identifies that there is more than one point of view on a 
topic, but they must also be able to reason sufficiently enough to defend their argument, which 
includes weighing the pros and cons associated with the issue.  
Thinking skills, specifically critical thinking skills, plays a vital role in the skills of 
argumentation, and these skills are not found in a cross-section of average people across the life 
span. The results of the California Commission on Teacher Credentialing study (Paul et al., 
1997) are consistent with Kuhn (1991), in that although critical thinking is a hallmark of 
instruction, explicit instruction or practice in learning how to think critically is not commonly 
found in the instructional process.  
Use is vital to increasing critical thinking skills. The acquisition of critical thinking 
skills is no different from sports agility or the ability to perform mathematical computations or 
even the ability to play chess in that frequency of use plays a crucial role in the development of 
the skill set. Addressing the need to use critical thinking skills with students in order to more 
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fully develop them, vanGelder (2005) identified lessons learned from the literature on this topic. 
Building on Kuhn’s (1991) research and examining other authors on the topic of the 
development of critical thinking skills, vanGelder (2005) points out that the naïve view is to 
believe the first thing one hears; once heard, people find it difficult to even believe that another 
viewpoint exists. To examine critical thinking as applied to reading, Douglas (2000) identified 
that unless people are encouraged to think cognitively about a topic, they will reject an idea that 
they believe to be true, even if that belief is unsubstantiated. Compounding the issue of 
unexamined beliefs is the concept of belief preservation. Belief preservation is a bias where 
people will find evidence to support pre-conceived beliefs instead of seeking alternative 
viewpoints (van Gelder, 2005). As identified by Douglas (2000) the opportunity to think 
cognitively about a topic is a remedy to counteract the realities of naïve thought and belief 
preservation. 
Another remedy to address the lack of critical thinking skills found in the general 
population or in the educational process itself is to consider Ericsson and Charness’ (1994) 
research on expert performance. Expert performance refers to outstanding performance of such a 
nature that it is even superior to other high achievers of that skill. The prevalent thought is that 
expert performance is directly linked with giftedness or an innate ability to perform the identified 
skill; however, the reality is that expert performance results from a combination of innate ability, 
motivation, and effort along with the development of the skill set (Ericsson & Charness, 1994).  
Understanding how expert performers acquire their skills impacts the educational process 
in general and specifically the development of critical thinking skills. Ericsson and Charness 
(1994) identify “that the central mechanisms mediating the superior performance of experts are 
acquired” (p. 737). It is, therefore, primarily use coupled with the mastery of relevant knowledge 
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and prerequisite skills that enable expert performers to perform expertly. Consequently, limiting 
access to knowledge and opportunity to use a skill may be the biggest factors that impede the 
development of the identified skill (Ericsson & Charness, 1994). In their examination of 12 
research studies related to the necessity of using a skill in order to master it, Newell and 
Rosenbloom (1981) support the fact that experience using any skill is critical for improvement in 
that skill.  
In summary, if progress is to be made towards the goal of graduating students who can 
think critically, it is incumbent upon schools to mandate critical thinking skill development as an 
explicit part of the process of education (Kuhn, 1991; Resnick, 1987; van Gelder, 2005). 
Consistent with the ability to perform expertly in any other domain, the development of critical 
thinking skills requires the opportunity to practice the identified skill throughout the course of a 
lifetime (Ericsson & Charness, 1994; Newell & Rosenbloom, 1981; van Gelder, 2005). 
Additionally, the opportunity to cognitively process any given topic is necessary to mediate 
naïve beliefs (Douglas, 2000). One way to help students gain critical thinking skills, then, is to 
provide them with opportunities to discuss differing points of views and then defend their 
argument. Synchronous online communication is one vehicle available that can foster discussion 
designed to cognitively process content so as to mediate naïve beliefs. 
Learning Involves Action 
The ability to transform one’s thinking is a direct result of action. Brown (2000) contends 
that creating knowledge revolves around action; that learning is situated in action. In their 
seminal work that brought us the concept of Communities of Practice, Lave and Wenger (1991) 
studied how knowledge is transferred between people performing a specific practice (e.g., 
midwifery in Yucatan); practice in this sense refers to a group of people who have a common 
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interest in a field of work or a subject. The result of Lave and Wenger’s research showed that 
engaging in the activities of the practice is a condition for learning. Lave (1993) reasons that 
engaging in a learning activity requires that the learner extend what they know beyond the 
immediate situation. Transforming one’s thinking on a topic is thus a natural result of examining 
the topic through action.  
Understanding the role of action to the learning process has impacted what we know 
about how learning occurs. Bransford et al. (2000) states that active learning facilities the 
transfer of knowledge from one context to another. “It is important to view transfer as a dynamic 
process that requires learners to actively choose and evaluate strategies, consider resources, and 
receive feedback” (p. 66). Thus learning occurs in a social context when students are actively 
involved in the process of examining, reflecting, and re-thinking what they know to be true and 
then generalizing or extending that knowledge to other situations. To extend learning, students 
must have the opportunity to rehearse information in working memory so as to organize and 
integrate it with existing knowledge (Clark & Mayer, 2005). Dialogue, which is a specific form 
of communication, is based on the concept of taking action. "Dialogue not only raises the level 
of shared thinking, it impacts how people act, and, in particular, how they act all together" 
(Isaacs, 1999, p. 22).  
Real-Time Interaction Supports the Social Construction of Knowledge 
Erickson (2004), a noted author on the topic of discourse as it relates to learning, found 
that, “timing appears to be what holds the whole social ecology of interaction together in its 
performance” (p. 7). When considering online social interaction, synchronous interaction (vs. 
asynchronous) is the option that addresses the timing issue and fosters an environment where 
social interaction can occur: 
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When we say that cognition and action are ‘situated’ and ‘tactical’ we mean, among other 
things, that they are situated in real time and done tactically in real time – not in an ideal 
‘time out’ condition for reflection and deliberation but in an actual ongoing development 
of sequences of interaction moment by moment, within which real-time process of 
development one is never completely sure of where the interaction is going next and 
during which the time clock never stops. (Erickson, 2004, p. 9) 
Although asynchronous online communication fosters reflective thought, it lacks the real-
time, dynamic interaction necessary to examine the impact of communication on thinking. 
Erickson (2004), contends that it is the real-time nature of interaction that supports the social 
construction of knowledge: 
The social ecology of mutual adaptation within the interactional environment is a process 
that not only takes place within the real-time conduct of the interaction but underlies or 
enables it. In the absence of mutual adaptation (i.e., in the absence of a social ecology) 
the participants in interaction would be continually interfering with one another’s actions 
rather than complementing and reciprocating them. It is this articulation and mutual 
adaptation that constitutes the ‘inter’ of interaction in conversation (rather than 
conversation being simply the sum total of separate actions by discrete individuals). (p. 5) 
Regardless of the many values of reaching students in the narrative world of synchronous 
online communication, it is not ideal in all aspects. During face-to-face communication, non-
verbal clues assist participants in the process of assigning information as significant and in the 
timing their interaction. Erickson (2004) notes that without these non-verbal clues, participants 
would be overwhelmed by data, which would interfere with a person’s ability to cognitively 
process the content being discussed. Synchronous as well as asynchronous online 
REDEFINING SYNCHRONOUS LEARNING 34 
    
communication lacks access to non-verbal clues. This inherent lack of non-verbal clues in online 
communication has the potential to impact participant contribution and subsequent learning. To 
study whether synchronous online communication could facilitate learning, Cooney (1998) 
conducted a case study using both quantitative and qualitative measures to study 10th grade 
English students who used a synchronous online communication tool called Aspects. Aspects 
offered participants the opportunity to interact with each other in a collaborative textual mode, a 
collaborative graphical or concept mapping mode, and to chat with each other. An analysis of 
student interaction was conducted based on both synchronous online discussions held in Aspects 
and face-to-face classroom-based discussions. The topic of both sets of discussions revolved 
around specific literary works, and the discussions lasted over a period of weeks. The 
quantitative data consisted of rating interaction in both the synchronous online discussion as well 
as the face-to-face classroom-based discussion. Qualitatively, observations were noted during the 
face-to-face discussion, and notes were made summarizing the online discussion. The results of 
this study indicate that student interaction changed between the face-to-face and synchronous 
online environment. Specifically, when in the synchronous online environment, students 
dominated the communication whereas the teacher did so in the face-to-face environment. 
Additionally, in the synchronous online environment the students communicated and 
collaborated needing minimal direct teacher intervention. Although the teacher shaped the 
learning experience, it was the students who shaped the learning itself when communicating 
synchronously online: 
 The students decided what they would discuss, how long, and to what depth they would 
interact about certain issues. They analyzed, without substantial help from the teacher, all 
of the main characters of the play, following them through each act of the play. 
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Additionally, they chose speeches from within the play that were difficult for them to 
understand, wrote explanations of these speeches, and reacted to (and received reactions 
from) other students to better help them understand their ‘difficult speech.’ In the times in 
which [the teacher] did ‘talk’ in the classroom, it was rarely about the content or analysis 
of the play; rather, it was to adjust or remove part of the scaffolding in the structure of the 
class. (Cooney, 1998, p. 276-277) 
Cooney’s research shows that deep learning can occur without the non-verbal clues 
inherent in face-to-face communication. An important factor associated with this study is that the 
synchronous online tool used in this study, Aspect, provided for fat chat (e.g., a collaborative 
writing tool), and as Polin (2000) noted, fat chat can help facilitate learner-focused online 
classrooms. The use of a synchronous online tool that provides for fat chat features appears to be 
a critical factor when examining the impact of synchronous online communication to the 
learning process.  
Another finding associated with Cooney’s research addresses whether the students found 
the online experience or the printed transcript to be more helpful to the process of writing their 
final written essay. In Cooney’s study, “the majority of students found accessibility to peer and 
personal work more helpful online, during the interaction, rather than later, in the printed copies” 
(Cooney, 1998, p. 281). Consequently, using the synchronous online communication tool to 
develop ideas and process content allowed the students to use the technology to shape the way 
they learned, which is an important design consideration.  
Online Learning Changes the Teacher and Student Roles 
The opportunity for rich discussion facilitated through online communication tools 
fosters an opportunity to shift from a teacher-centered classroom to a student-centered one. As 
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noted by Brookfield and Preskill (2005), active discussion doesn’t automatically transform a 
classroom from teacher-centered to student-centered, but it is a tool that can help foster deeper 
thinking. Student-centered and deep thinking are worthy goals for education today. Schrum 
(1998) identifies pedagogical issues when teaching a synchronous online course, specifically, she 
notes the opportunity for reconceptualization of the teacher’s role and subsequently of the 
student’s role. Barab, MaKinster, Moore, and Cunningham (2001) acknowledge that moving to a 
learner-centered approach in education is consistent with research on how learning occurs. The 
unique resources available in the online environment assist the teacher in making the shift from 
provider of direct instruction to facilitator of learning (Shea, 2006). Additionally, the role 
assumed by an online learner, whether in the synchronous or asynchronous environment, 
includes both independence and interdependence, and this matches life outside of the classroom 
(Garrison et al., 2004).  
The shift from a consumer of knowledge to a creator responsible for learning is 
fundamental to the process of thinking. Inherent in the shift of teacher-student roles is the 
opportunity for students to use critical thinking skills, which is consistent with established beliefs 
regarding the process of developing thinking skills. Dewey (1997) referred to the formation of 
habits that form the basis of thinking as the Training of Mind. If learning is to occur, students 
must be given an opportunity to learn how to think, which comes from opportunities and 
exercises designed to foster thinking. “No matter how much an individual knows as a matter of 
hearsay and information, if he has not attitudes and habits of [discriminating tested beliefs from 
mere assertions, guesses, and opinions], he is not intellectually educated” (Dewey, 1997, p. 28). 
Strategies such as those proposed by Dewey can be facilitated in the synchronous online learning 
environment.  
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Shift in role necessitates a shift in identity. In their research, Garrison et al. (2004) 
discovered that student adjustment to a new identity is an inevitable process associated with a 
collaborative online educational experience. Although Garrison et al. were specifically studying 
students in an asynchronous environment, the concept of identity is generalizable to synchronous 
environments when examining the shift in student roles presented by online learning. 
“Inevitably, the student must assume greater responsibility to match the increased control that 
comes with online learning” (Garrison et al., 2004, p. 63). When students see themselves as part 
of a community of thinkers, their identity changes (Brown & Duguid, 2000). Garrison et al. 
(2004) found that the shift in responsibility inherent in online learning environments requires that 
the instructor’s presence transforms from imparter of knowledge to manager/monitor of the 
student’s social and cognitive presence. As this transformation occurs, students must assume 
greater responsibility for their learning, and with this greater responsibility comes increased 
control of the educational experience (Garrison et al., 2004). 
Foundational to any examination of identity is the seminal work by Lave and Wenger 
(1991) regarding the identity associated with members of a Community of Practice. Lave and 
Wenger offer that individuals construct identities through the process of learning and their role in 
the practice of the community. Specifically, that these identities are dynamic and are impacted by 
social membership. Brown & Duguid (2000) take the role of identity in the learning process a 
step further by linking a person’s self-awareness about the development of identity to his/her 
ability to assimilate knowledge. “What people learn about, then, is always refracted through who 
they are and what they are learning to be” (Brown & Duguid, 2000, p. 138).  
A key to the development of identity is the legitimized participation by members of a 
community (Lave & Wenger, 1991). To further identify where individuals are legitimized when 
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it comes to the online world, Takayoshi, Huot, & Huot (1999) examined the places adolescent 
girls go on the web and found that adolescent boys and girls have distinctly different purposes 
for using the World Wide Web. Despite the clearly masculine emphasis of the Internet, a 
growing population of girls are using the Web to create spaces of their own and connect with 
content designed to build self-esteem (Takayoshi et al., 1999). The key to legitimized 
participation seems to be the congruency between the online course structure and best practices 
in education. The fundamentals of synchronous online learning that are supported as best 
practices in education include but are not limited to the shift in the role of the instructor, the 
building of a learning community, and the process of collaboratively generating ideas (Bonk & 
King, 1998; Fauske & Wade, 2003-2004; Garrison et al., 2004).  
The opportunity to interact with others helps to build identities, as well as helps to 
facilitate a learner-centered approach to learning. Despite the fact that a learner-centered 
approach is a pedagogical model grounded in best practices, it is not realized in the teaching 
practices found in traditional public schools (Barab et al., 2001). Barab et al. (2001) identify that 
the key in having teachers move to a learner-centered approach to learning in their classrooms is 
to offer professional development that is consistent with this pedagogy; to change the culture of 
teaching from isolation to one of collaboration. For both students and teachers, synchronous 
online learning fosters interaction, which can facilitate a shift to a learner-centered approach to 
education, which, in turn, can impact an individual’s identity in the learning process. 
Individual identity formation impacts learning of peers. In a synchronous online 
learning environment, reflecting on an individual’s identity can take many forms. For example, 
Tabbi (1997) contends that synchronous online conversations can facilitate writing if students are 
encouraged to think critically about the ways in which technology impacts their process of 
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reading and writing. In this example, student identity can be that of researcher as s/he examines 
the mediating impact of technology on his/her writing. The dynamic and rich nature of student 
identity formation impacts not only an individuals’ learning but also that of the entire learning 
community. Bullen’s (1998) research on the development of critical thinking skills in an 
asynchronous educational environment identified that students themselves desired synchronous 
communication over asynchronous communication.  
Critical thinking is not about gaining information but rather results from dialog within a 
community (Lipman, 2003). Lave and Wenger (1991) introduced us to the concept that 
communities are made up of peers, near peers, and experts. In order to facilitate communication 
between peers, near peers, and experts, Brown and Duguid (1996) call for interactive tools to 
foster online community building; communication tools should not be broadcast in nature or 
ones that focus solely on one-to-one or one-to-many one-way communication, but rather they 
should be interactive, which is at the heart of synchronous online learning and is consistent with 
the research on how students of the 21st century are using online narrative tools  (Levin & 
Arafeh, 2002; National School Boards Association, 2007). 
Social learning is not limited to group work. A common misperception regarding 
social learning necessitates that a distinction is made between learning within a community and 
group work. Although group work does require social interaction with peers and near peers, 
learning within the social network of a community does not require working on a project with a 
group of peers or near peers. Group work can be used effectively in online education, and 
evidence exists that supports the use of group work in online learning. For example, Rourke and 
Anderson (2002) studied the effectiveness of peer teams to facilitate communication in an online 
asynchronous educational environment. Results of this study showed that peer teams of student-
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led discussions fostered an atmosphere of open thinking amongst students, whereas solo peer 
facilitation of student-led discussions was not as effective. “Working in teams to lead discussion 
was an enjoyable experience for the students, and it contributed to their learning” (Rourke & 
Anderson, 2002, p. 15). The work of Conrad and Donaldson (2004) identifies that activities led 
by student teams of three to five people are an effective way to engage the online learner.  
Even though strong examples exist in the literature regarding the effective use of group 
work in online learning environments, not all online students consider group work to be a 
positive experience. Specifically, Hughes and Daykin (2002) found that group work in an online 
environment can contribute to anxiety within students. Consequently, group work can be 
effective in online education; however, it is not the only way nor should it be the only way to 
connect peers, near peers, and experts within the social fabric of a community.  
Any meaningful connection between peers, near peers, and experts will rely on relevant 
and timely communication. Communication also facilitates the process by which identities 
change throughout the interactional process. “Knowledge is not necessarily something that 
individuals possess or that evolves inside the head but rather something that individuals do 
together such that their social processes become intrinsic to their mental operations” (Bearison & 
Dorval, 2002, p. 1). Knowledge, then, is formed through collaboration and communication, 
which is linked to the process of thinking. 
Collaboration Facilitates Learning 
The construction of knowledge through collaboration can take many forms. Palloff and 
Pratt (2005) provide specific activities that foster collaboration in an online learning 
environment, which include but are not limited to discussions, case studies, simulations, and role 
playing. Garrison and Anderson (2003) lists collaboration as fundamental to the education and 
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learning process. According to Bohm (2004), "the collective thought is more powerful than the 
individual thought . . . . the individual thought is mostly the result of collective thought and of 
interaction with other people" (p. 14). Since thinking and collaboration are so closely 
intertwined, the power of learning within a social network clearly has the potential to increase 
knowledge acquisition. “When we fully recognize the social nature of classroom learning, it does 
not seem so surprising that students should collaborate in coming up with an answer to a 
question or a solution to a problem” (Lemke, 1993, p. 79). The impact of collaboration on the 
learner also extends beyond the virtual classroom walls. According to Laurillard (1998), 
“interaction between the learner and the world is a vital part of the learning process” (p. 230).  
Learning within a community is not impervious to problems. One common problem 
associated with online learning is the stripping away of personality that is inherent in solely text-
based communication. The negative effects of this stripping away can present itself in many 
forms, but a common occurrence is the act of flaming. Flaming describes the behavior of 
verbally assaulting a member of the community for expressing a specific point of view. Millard 
(1997) conducted a case study on the issue of asynchronous flaming in a discussion board. As 
Millard points out, the written word has been used to insult others ever since the development of 
the Gutenberg press; the Internet merely amplifies this action. Professional journals routinely 
publish back and forth insults on specific schools of thought. The immediacy of the Internet, 
however, encourages emotional rule as opposed to measured thoughtfulness. Synchronicity in 
online communication provides a remedy for this situation. Not only does the nature of the 
interaction change to spontaneous snippets of thought instead of diatribes of passion common 
with asynchronous flaming, but also the sense of community is bolstered through the greetings 
and feelings associated with being in a class. Regardless of the design, online communication 
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fosters reflective and precise thinking, and can facilitate critical thinking (Garrison & Anderson, 
2003). 
By nature, learning in a synchronous online environment is a collaborative experience 
that requires students to be an active member in the learning community. "Online learning-
community models allow participants to actively engage one another in ideas and perspectives 
they hold to be educationally worthwhile, exciting, and provocative" (Shea, 2006, p. 37). Student 
identity is impacted as they assume greater responsible for the learning and thus have greater 
control of the learning process. Consequently, synchronous online learning can foster a student’s 
ability to skillfully and responsibly employ good judgment, which is consistent with Lipman’s 
(1988) definition of critical thinking.  
Communication Makes Thinking Visible 
It is the synergetic process of the social interaction that brings individual actions to life. 
Robertson and Rane-Szostak (1996) found in their research that dialog encourages active student 
participation and critical thinking. Kuhn (1991) further elaborates on the role of social interaction 
to the development of thinking skills. “Social dialog offers us a way to externalize the internal 
thinking strategies we would like to foster within the individual” (p. 293). In essence, 
communication makes thinking visible, and communication is only possible through social 
interaction. Bohm (2004) furthers the conversation about real-time interaction by addressing the 
way that dialogue changes the way that thought processes occur. According to Bohm, dialogue 
changes the process of thinking versus just engaging in thinking. "You cannot defend something 
without first thinking the defense" (Bohm, 2004, p. 12). Consequently, the use of educationally 
focused communication supports the process of learning. Additionally, synchronicity provides an 
opportunity to reflect in the online environment on books or other events that happen outside of 
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the online environment, which can assist students as they apply the concepts learned to the whole 
of their lives.  
The concept of communication being a tool to mediate learning is born out of the 
constructs of social learning theory, which is primarily based on the work of Vygotsky. 
Gallimore and Tharp (1990) examined Vygotsky’s writing and compiled his thoughts on the role 
of thinking and activity so they could be applied to schools today. According to Vygotsky as 
interpreted by Gallimore and Tharp (1990), communication develops “in the context of social 
use in joint activity” (p. 193). Activity refers to the theory based on Vygotsky’s work, which 
examines human interactions through the contexts of culture and time, commonly referred to as 
Cultural Historical Activity Theory (CHAT). Mediating tools are central to the learning process 
when examining situations through the lens of CHAT. Tools and signs connect the individual 
mind with the culture and society, and allow individuals to exert control over their environment 
so as to impact their behavior (Engeström, 1999). It is an individual’s ability to fluidly use tools 
to move between externalization and internalization that is at the heart of social learning 
constructs.  
The concept of activity as a critical component of the learning process is not only 
associated with CHAT. As discussed previously, it is foundational to the concept of learning 
within a community and is aligned with best practices in education. According to Wertsch 
(1991), a noted authority in the area of collective memory and identity, “mental functioning in 
the individual originates in social, communicative processes” (p. 13). 
Communication is especially powerful as a learning tool because it modifies the 
understanding of all people who are part of the process (Dewey, 1916). Communication, then, is 
transformational for the teacher as well as the student. The research conducted by Anderson et al. 
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(2001) shows that teachers must become learners themselves and be willing to be changed 
through the process of learning. In order for teachers to be equal partners in the learning process, 
they must be full participants in the learning community and not hold the dual role of being the 
expert in the center while at the same time living on the periphery and insisting on controlling 
the actions and learning of the students.  
Communication plays a vital role in transforming education to be student-centered and 
responsive to conditions necessary for the development of critical thinking skills. Perhaps Dewey 
(1916), being the visionary that he was, summed it up best: 
An undesirable society, in other words, is one which internally and externally sets up 
barriers to free intercourse and communication of experience. A society which makes 
provision for participation in its good of all its members on equal terms and which 
secures flexible readjustment of its institutions through interaction of the different forms 
of associated life is in so far democratic. Such a society must have a type of education 
which gives individuals a personal interest in social relationships and control, and the 
habits of mind which secure social changes without introducing disorder. (p. 99) 
Social relationships and communication are inseparably linked in both face-to-face and 
online synchronous communication. Together, social relationships and communication provide a 
mediating tool that fosters thinking. “Since none of us are in this world alone, everything we do, 
say, and even think is a product not only of our individual processes and construction, but also of 
our interaction with other people” (Wegner & Vallacher, 1977, p. 10). Students of the 21st 
century naturally tap into the power of social relationships combined with communication to 
evolve their thinking process (Grinter & Palen, 2002; Levin & Arafeh, 2002; National School 
Boards Association, 2007), and it is necessary for educators to experience this pedagogy in 
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professional development opportunities (Barab et al., 2001) in order for there to be consistency 
between school-based learning and non-school-based learning. 
Assessment Must Address the Quality of the Interaction  
In an educational environment where feedback and accountability are important factors to 
consider, the meaningful assessment of critical thinking and student learning are of primary 
importance. A contributing factor to this discussion is the fact that we know that communication, 
as well as other factors, are needed if students are to construct knowledge and confirm 
understandings (Garrison & Anderson, 2003). Additionally, we know that student engagement 
and activity design are more important to the online learning process than the actual technologies 
used (Roblyer & Wiencke, 2004).  
According to Bannan-Ritland’s (2002) review of the literature related to online learning 
and interactivity, there is a need to focus on the quality of learner-self interaction such as 
cognitive processes and metacognition rather than merely counting the quantity of 
communication. The work of Swan, Shen, and Hiltz (2006) reinforces the need to assess 
collaboration in the online environment, and they propose that only when collaboration is 
assessed will it be perceived as valuable. Dewey (1916) extends the notion of community in the 
assessment process by suggesting the examination include the level of shared interest and the 
fullness of freedom of interacting with other groups. Fauske and Wade (2003-2004) encourage 
the examination of the quality of interaction by looking for evidence of critical thinking and the 
use of language that reflects understanding of content.  
The need to meaningfully assess student interaction has been established in the literature; 
however, the call to actually implement assessment measures to examine the quality of the 
collaboration remains in large part unanswered. According to Swan et al., (2006), this reality is 
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due to the fact that "assessment of collaboration requires a radical rethinking of assessment 
methodologies" (p. 46). Learners seek quality feedback rather than a generic nice job (Rossman, 
1999). There is more than one way to assess dialog, but to honor the nature of communication it 
is imperative that the assessment address the quality of the interaction vs. the quantity of the 
communication. 
Reflection 
Given the information overload associated with life today combined with the startling 
information about naïve thought, there exists an urgent situation that makes it incumbent upon 
educators to systematically foster the development of critical thinking skills. The development of 
critical thinking skills will allow students to fully process information as opposed to merely 
being the recipient of possibly biased viewpoints found both in school and in their lives. 
Consequently, it is not an option to ignore the development of critical thinking skills in education 
today, as a need exists to regularly use critical thinking skills (Douglas, 2000). To meet this call 
to action necessitates that critical thinking becomes part of the curriculum (van Gelder, 2005).  
A foundational belief regarding learning, is that learning occurs in a social context when 
students are actively involved in the process of examining, reflecting, and re-thinking what they 
know to be true (Brown, 2000; Lave & Wenger, 1991), which supports the concept that learning 
involves action. We also know that it is real-time interaction that supports the social construction 
of knowledge (Cooney, 1998; Erickson, 2004), which is why synchronous online communication 
is critical when studying learning and the process of developing critical thinking skills via online 
resources.  
Social learning constructs, especially when considering online learning, changes the 
nature of the teacher and student roles (Brookfield & Preskill, 2005), and this shift towards a 
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learner-centered pedagogy is consistent with best practices in education (Barab et al., 2001). Of 
note are the facts that a shift in role necessitates a shift in identity on both the part of the student 
as well as the teacher (Garrison et al., 2004), and that in order to facilitate the implementation of 
social learning constructs in schools today, teachers must participate in professional development 
activities that model this pedagogy (Barab et al., 2001).  
When considering the process of thinking critically, a focus on social learning constructs 
is fundamental as critical thinking is not about gaining information, but rather results from dialog 
within a community (Lipman, 2003). It is collaboration, therefore, that facilitates not only critical 
thinking but also learning (Garrison & Anderson, 2003; Laurillard, 1998; Lemke, 1993). 
Communication makes thinking visible (Bohm, 2004; Dewey, 1916; Kuhn, 1991), and 
communication is only possible through some kind of interaction. Communication in a 
synchronous online learning environment is a viable tool to promote thinking skills for students 
of the 21st century (Levin & Arafeh, 2002; National School Boards Association, 2007). When it 
comes to assessment, any assessment of growth in the area of critical thinking must address the 
quality of the interaction versus the quantity of text (Bannan-Ritland, 2002). In summary, 
learning opportunities that are offered synchronously online can harness the power of learning 
through dialog (Roblyer & Wiencke, 2004; Salmon, 2002; Schrum, 1998; Wu & Hiltz, 2004), 
which can positively impact a person’s ability to think critically (Duffy et al., 1998; Gee, 1989).  
Chapter three discusses the methodology associated with this study, which incorporates 
the significant findings and lessons learned from the literature review. 
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Chapter Three: Methodology 
The objective of this descriptive case study was to examine communication in a 
synchronous online discussion that offered multiple channels or ways to communicate (audio, 
text, and interactive media). Further, this study examined whether the use of multi-channeled 
synchronous online communication supports the process of thinking critically. Chapter three 
describes the details associated with this study, which includes a statement of the research 
purpose and questions, theoretical framework that informed the design of this study, description 
of the research procedures, as well as the case being studied. The role of the researcher and a 
conclusion are also included in this chapter.  
There are many definitions of critical thinking in the literature; however, the precise and 
inclusive nature of Lipman’s (1988) definition seems most relevant to an educational setting. 
“Critical thinking is skillful, responsible thinking that facilitates good judgment because it (1) 
relies upon criteria, (2) is self-correcting, and (3) is sensitive to context” (p. 39).  
Although no study was found in the literature that was similarly situated to the study 
associated with this dissertation, some key points were found in the literature review that helped 
to inform the development of the methodology.  
1) Qualitative measures in the form of a case study are used when examining critical 
thinking that is mediated through an online environment (Bullen, 1998; Cooney, 
1998). 
2) Previous experience in using the distance learning method used in the study can 
positively impact evidence of critical thinking found in the participant work (Bullen, 
1998). 
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3) There is a need to study critical thinking in an online instructional environment other 
than an asynchronous online course (Bullen, 1998). 
4) Any synchronous online tool that is used to study learning must include fat chat 
features, meaning that the synchronous online tool provides features that contribute to 
the process of learning versus a chat space where nothing exists before the 
participants enter and nothing enduring remains after the experience (Cooney, 1998; 
Polin, 2000). 
5) In order to have consistency between school-based learning and non-school-based 
learning, educators must examine through personal professional development the role 
that synchronous online communication can have on the process of learning (Barab et 
al., 2001). 
Significance of the Study 
This study is significant because it provides information regarding educationally valid 
ways that synchronous online communication can be used to enhance learning. Specifically, it 
addresses the fact that synchronous online communication can facilitate a person’s ability to 
employ critical thinking, which is a universal goal of education (Resnick, 1987). Additionally, 
this study provides information for synchronous online instructors in how to effectively pair the 
channel of interaction (audio, text, and interactive media) with the desired educational goal, and 
provides insight that will foster best practices in synchronous online lesson plan design. 
Understanding these two areas, critical thinking and intentional lesson plan design to facilitate 
functional communication, has the potential to significantly impact synchronous online course 
delivery.  
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Narrative students of the 21st century feel a sense of disconnection between formal 
education and the ways they learn outside of school (Levin & Arafeh, 2002), and including the 
purposeful use of synchronous online learning activities in education may lessen this 
disconnection. Additionally, this study has the potential to impact the development of 
professional development activities to support effective teaching in a synchronous online 
environment, which can, in turn, impact the overall perceived value of online learning resources.  
Overview of the Technology Teacher Leader Program 
The Technology Teacher Leader (TTL) program was a professional development 
resource for teachers of the Anchorage School District in Anchorage, Alaska. The TTL program 
was funded through a combination of the federal Title IID Enhancing Education Through 
Technology (EETT) program, the federal Title IIA Improving Teacher Quality, and school 
district operating funds. The TTL program operated for seven years, and each year there were 
anywhere from 12 to 42 teachers who participated in the TTL program in what was called the 
TTL project year. It was during the TTL project year that the bulk of the professional 
development activities occurred although continued support and professional development was 
offered to all TTL participants even after their TTL project year had concluded. In the end, 213 
teachers were part of the TTL program, and evidence exists that the TTL program helped 
teachers use technology in the classroom in ways that positively impacted student learning (TTL 
Final Report is Appendix A). 
The goal of the TTL program was for participants to gain knowledge and acquire skills 
and resources in order to increase student learning through the meaningful integration of digital 
tools into classroom activities. Teams of two to four teachers per school applied to be part of the 
TTL program, and due to financial limitations only about half of the schools that applied were 
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selected each year. The TTL application consisted of narrative text that described a technology-
enhanced project that supported a school-based goal of increasing student learning. The TTL 
program provided intensive professional development spanning a calendar year with all activities 
tied directly to the teacher’s work with students and/or the implementation of the school-based 
project. Due to the transformational nature of the TTL program, only teachers that had at least 
three years of teaching experience were admitted into the program. Each TTL received the 
professional development tools of a laptop, digital camera, and document camera projector. 
Additionally, each school-based team of TTL participants selected up to $10,000 in hardware 
and software necessary to implement the school-based project that formed the narrative text of 
the TTL application. 
The TTL program was designed to develop a Community of Practice (CoP) as defined by 
Lave and Wenger (1991), and all professional development activities were grounded in the 
practice of being a classroom teacher. Professional development activities occurred in the face-
to-face, asynchronous, and synchronous environments. Interaction was an integral part of all 
professional development activities regardless of the venue.  
As part of the TTL program, participants earned five graduate credits during the project 
year, and were expected to read and discuss books, write and revise a philosophy statement 
regarding the role that the integration of technology plays in the learning process, develop a Unit 
of Instruction and an introductory “commercial” for the unit, etc. (TTL Syllabi and TTL 
Application is Appendix B). TTL instructors provided the professional development and were 
primarily the staff of the Educational Technology Department of the Anchorage School District 
who had undergone training regarding the process of helping adult learners transform their 
classroom learning activities so as to meaningfully and wisely integrate technology.  
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To gain a better understanding of the use of synchronous online communication tools 
associated with the TTL program, TTL participants read and discussed books in a synchronous 
online learning environment throughout the course of the project year. The books were provided 
to each of the TTL participants, and the book titles changed throughout the years although all 
books were on the topic of using technology to enhance student learning of content. Book 
discussions were held in small groups of four to six TTL participants and were led by a TTL peer 
or occasionally by a TTL instructor. Both TappedIn as well as Elluminate were used to host the 
book discussions. TTL participants were also introduced to the synchronous online 
communication tools of instant messaging and Skype, and were encouraged to use these 
resources independently of the structured TTL program activities. 
Problem Statement and Purpose 
This descriptive case study proposed to analyze communication within a multi-channeled 
synchronous online environment, specifically Elluminate, as Technology Teacher Leader (TTL) 
participants used it during a discussion regarding the use of Web 2.0 tools in education. The 
purpose of the analysis was two fold. First, to better understand how the different communication 
channels (audio, text, and interactive media) were used within the synchronous online 
communication tool, meaning what kinds of information exchange did each channel facilitate, 
and two, to better understand the ways in which critical thinking skills were employed in the use 
of these channels. This study produced a holistic analysis of the use of Elluminate by TTL 
participants by examining communication in the various channels and their relationship to 
critical and integrative thinking as they combined to inform a singular communication 
environment. A self-report demographic questionnaire was also analyzed as part of this study. 
Research Question and Setting 
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The objective of this descriptive case study was to understand whether the use of 
synchronous online narrative tools of the 21st century supported the process of thinking critically, 
and to better understand the types of communication that occurred in a communication event that 
had the potential for a variety of interaction avenues.  
TTL participants were invited to participate in this study until a total population of 25 
was achieved. To allow for smaller groups when communicating, 5 synchronous online 
conversations that followed the same lesson plan were conducted, and the 25 TTL participants 
who agreed to be part of this study selected a session time that best matched their availability. 
Each session was approximately 90 minutes in length. The synchronous online discussions were 
held in the multi-channel (audio, text, and interactive media) synchronous online communication 
tool of Elluminate. TTL participants were familiar with other synchronous online communication 
tools (e.g., instant messaging, Skype, and TappedIn); however, Elluminate was selected as the 
tool to be used in this study since Elluminate offers multiple avenues of communication (audio, 
text, and interactive media), and it was used to foster other TTL discussions not associated with 
this study making it the standard synchronous online communication tool used within the 
program.  
The lesson plan followed during each session included using whole and small group 
discussions, adding thoughts to the interactive whiteboard, and polling or voting. The topic of the 
discussion was related to the use of Web 2.0 tools in education, and the lesson plan had four 
main sections – Setting the Stage, Defining Web 2.0, STEM Examples, and 5 Elements.  
The Setting the Stage section shared the goal of the session with participants and 
reviewed the agenda, as well as gave participants a chance to practice using the various 
communication avenues available in Elluminate. The Defining Web 2.0 section had participants 
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read an article previously shared with them (Riedel, 2009) and then they visited a website 
associated with the article (Lovely, 2009) to explore Gail Lovely’s top 10 Web 2.0 tools for 
young learners. Participants were then asked to write on Elluminate’s interactive whiteboard 
three things that all of the websites had in common. Common thoughts were moved around and 
grouped on the whiteboard, and then participants collaboratively identified a common definition 
of Web 2.0 that would be used for the purposes of the session. The STEM Examples section had 
participants review two lesson plans that were shared with them prior to the session. The lesson 
plans were created collaboratively with staff from the Educational Technology and the 
Curriculum and Instructional Support departments in the Anchorage School District. Participants 
were asked to consider how the lesson plans used technology to enhance the learning of content, 
and then share insights with other participants. The 5 Elements section of the lesson plan allowed 
participants to join 2-4 other participants in a breakout room to discuss and identify 5 elements 
that a Web 2.0 tool does or accomplishes (e.g., connects non-proximal groups). After a period of 
time where participants discussed and settled on their five elements, everyone returned to the 
main room and each group added their ideas to Elluminate’s interactive whiteboard. Common 
ideas between the various small groups were moved around and combined on the whiteboard, 
and then an identifier was assigned to popular thoughts. Participants then individually voted on 
their top reason for using Web 2.0 tools to enhance learning of content. After the vote findings 
were shared, the participants had a discussion about the outcome (Lesson Plan is Appendix C). 
Although “distance education in its current incarnation has been accorded the status of 
second best" (Weigel, 2002, p. 45), the examination associated with this study is positioned to 
help to establish synchronous online learning as a viable educational tool worthy of first best 
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status. This is especially significant when considering the synchronous learning habits and tools 
available to the 21st century learner. 
Research Question One: In a synchronous online conversation that is action orientated 
using a multi-channel interface (audio, text, and interactive media), what sort of talk occurs in 
each channel, specifically, does each channel facilitate a different function of communication? 
Research Question Two: What proportion of a synchronous online conversation using 
audio, text, and interactive media is occupied by critical thinking? 
The unit of study is one TTL participant who was employed by the Anchorage School 
District at the time of the study. A total of 25 TTL participants comprised the study population. 
TTL study participants engaged in a 90-minute synchronous online discussion in Elluminate, and 
completed a self-report demographic questionnaire.  
This descriptive case study examined the synchronous online discussions through the use 
of Elluminate’s built-in record feature coupled with a self-report demographic questionnaire. 
According to Merriam (1998), descriptive case studies “are useful in presenting basic 
information about areas of education where little research has been conducted” (p. 38), which 
applies to this study. The discussions were analyzed to identify the type of talk facilitated 
through each of Elluminate’s communication channels (audio, instant messaging, interactive 
whiteboard, and participant feedback tools). Examining documents or artifacts associated with 
the study setting is a valid data collection strategy to use in a case study (Merriam, 1998). An 
advantage of using the artifact associated with actual synchronous online discussions is that data 
of this nature allows the researcher to access the study participant’s actual language and words 
(Creswell, 2003). Elluminate’s built-in record feature allowed all interaction to be recorded as it 
occurred. The recorded discussion became an electronic artifact that was played like a movie for 
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analysis. All participant interaction (audio, instant message, participant feedback tools, and 
whiteboard) was recorded with integrity. To analyze the critical thinking aspect of this study, the 
Critical and Integrative Thinking Rubric (Washington State University, 2006) measurement tool 
was used to examine the various interactions for evidence of critical and integrative thinking. 
Additionally, each study participant completed a self-report demographic questionnaire that 
included age, years of teaching experience, and teaching area. An open-ended Comment field 
was also included in the questionnaire to provide an avenue for study participants to share 
anything they would like regarding the synchronous online discussion on the topic of Web 2.0 
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The research questions associated with this study were designed to examine the types of 
communication and whether critical thinking was employed within the various communication 
channels of a synchronous online communication tool. Critical thinking is foundational to this 
study, as there exists a need to know whether communicating synchronously online contributes 
to the process of thinking critically.  
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Study Considerations 
As mentioned previously, the purpose of the TTL program was to increase teacher 
competence regarding the integration of technology into classroom activities in order to increase 
student learning, and participants of the TTL program comprised the study population. Teachers 
from all levels of the Kindergarten through12th grade (K-12) school environment (elementary, 
middle, and high) were involved in the TTL program; however, the elementary teacher 
comprised the majority of the overall TTL population. All TTL participants received equivalent 
technological tools and professional development opportunities, and have participated in 
synchronous online learning activities themselves through the professional development 
activities associated with the TTL program. Additionally, all TTL participants have implemented 
and assessed the impact of a technology-enhanced project with their students. 
It is important to note that the population of study participants is not a random sample of 
teachers, as TTLs had to apply and be selected in order to be part of the TTL professional 
development program. The advantage of eliminating variables such as access to technology was 
a factor in the selection of the TTL participants as the study population. The review of the 
literature identified that previous experience using the online tool included in the study was a 
factor that positively contributed to evidence of critical thinking (Bullen, 1998), and thus having 
a study population with equivalent experiences helped to lessen the impact of an obvious barrier 
to this study. Additionally, this researcher had facilitated professional development activities and 
provided support to all of TTL participants, which makes them a group that this researcher had 
access to in order to accomplish this study.  
The review of the literature identified that professional development activities for 
teachers should be grounded in the same pedagogy as what is needed for students (Barab et al., 
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2001). Although this study focused on the use of synchronous online communication with 
teachers, the overall intent was to study teachers so as to positively impact student learning in the 
K-12 environment. 
Seven findings were identified from the review of the literature (critical thinking must 
become part of the curriculum, learning involves action, real-time interaction supports the social 
construction of knowledge, online learning changes the teacher and student roles, collaboration 
facilitates learning, communication makes thinking visible, and assessment must address the 
quality of the interaction). Out of this broad perspective, two research questions were formulated 
to serve as a focus for this study. The next step was to select the most appropriate methodology 
to explore the type of communication facilitated by the various channels (audio, text, and 
interactive media) in a multi-channeled synchronous online communication environment while 
also exploring how critical thinking skills were employed within each of the channels. 
Methodology 
A case study methodology was selected for data collection due to the researcher’s desire 
to understand the function of the participant interaction, and to examine the interaction for 
evidence of critical thinking. As discussed by Merriam (1998), case studies are appropriate when 
researchers are interested in insight and interpretation, which is consistent with the purposes of 
this study.  
The case studied was a synchronous online action-orientated conversation between TTL 
participants that used a multi-channel (audio, text, and interactive media) interface. Specifically, 
this researcher sought information regarding the type of talk that occurred in each channel, and 
whether the channels facilitated different functions of communication. Additionally, this 
researcher was interested in understanding whether there was any evidence of critical thinking 
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that emerged within the interaction conducted through the various channels of communication. 
Case study methodology is appropriate for this study due to the purpose of investigating the 
extent to which the channel of interaction can be paired with the desired educational goal, and 
the extent to which critical thinking skills can be fostered through multi-channeled synchronous 
online communication event. 
Why a case study? A variety of other methods were examined but discarded. 
Specifically, a phenomenological study was not selected due to the nature of phenomenology 
being focused on the core or essence of a phenomena or experience (Morse & Richards, 2002) as 
opposed to an examination of evidence, as was the focus of this study. Although the focus of this 
research did fit into the broad category of phenomenology, this study had boundaries that 
delineated what would and would not be studied (Merriam, 1998) and therefore was most 
consistent with the case study methodology. 
Bannan-Ritland (2002) conducted a literature review of computer-mediated 
communication, eLearning, and interactivity studies. This review showed that the majority of 
research in these areas revolves around asynchronous communication, and consequently there is 
a need for empirical evidence regarding the use of synchronous communication in online 
educational environments. Additionally, there was a need for research to focus on the actual 
value of interaction vs. counting participation. “Additional studies involving synchronous 
communication would enrich the literature . . . . Research incorporating intrapersonal aspects of 
interactivity or learner-self types of interaction, such as metacognitive or cognitive process, 
would also improve the literature base” (Bannan-Ritland, 2002, p. 173). Thus, this case study, as 
designed, has the potential to contribute to the larger research base in a significant and necessary 
fashion. 
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Evidence exists in the literature to support a case study methodology when assessing 
thinking and/or interaction skills in online education. Bullen (1998) used a case study 
methodology to examine critical thinking in student discussion questions posed in a post-
secondary course that used online asynchronous methods to communicate. A case study 
methodology was used by Rourke and Anderson (2002) when they studied the effectiveness of 
using peers to facilitate discourse in a post-secondary online asynchronous course. The 
appropriateness of case study methodology is not limited to the asynchronous environment when 
studying the assessment of thinking and interaction skills. For example, Cooney (1998) used a 
case study methodology to examine the interactions of high school English students using a 
synchronous online communication tool compared to student interactions in a face-to-face 
environment.  
Case study to investigate phenomenon. As discussed previously, the most appropriate 
method to examine the impact of synchronous online communication on interaction and critical 
thinking skills found in data involves case study methodology. Although a case study is not a 
phenomenological study, it is designed to study phenomenon. “By concentrating on a single 
phenomenon or entity (the case), the researcher aims to uncover the interaction of significant 
facts characteristic of the phenomenon” (Merriam, 1998, p. 29). Consequently, the framework of 
using the case chosen to study, which is the examination of the process of interacting and 
thinking critically during multi-channel (audio, text, and interactive media) synchronous online 
communication, correlates with this researcher’s intention as well as the situation being studied. 
Research Procedures 
This study involved three data sets that were collected during a multi-channel (audio, 
text, and interactive media) synchronous online discussion and through completion of a self-
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report demographic questionnaire. The three data sets include: an examination of the types of 
communication TTL study participants used in each of the channels (audio, text, and interactive 
media), an examination of how critical and integrative thinking was employed by TTL study 
participants, and a self-report demographic questionnaire that included age, years of teaching 
experience, teaching area, and comments study participants wanted to share about the discussion 
itself.  (Data Sets are included Table 2).  
Table 2 
Data Sets 
Data Set 1: An examination of the types of communication TTL study participants used in 
each of the channels (audio, text, and interactive media) during a multi-channel synchronous 
online discussion. 
Qualitative Elluminate, a fat chat, multi-channel synchronous online communication tool, 
was used to host the synchronous online discussions associated with this study. 
Each Elluminate session was recorded using the built-in record feature. Data 
gathered through the use of this method was analyzed through a qualitative 
process to identify whether any trends emerged regarding the use of the various 
channels (audio, text, and interactive media). 
Data Set 2: An examination of how critical and integrative thinking skills were employed by 
TTL study participants during a multi-channel (audio, text, and interactive media) synchronous 
online discussion. 
Qualitative The Critical and Integrative Thinking Rubric designed by Washington State 
University’s Critical Thinking Project (2006) was used to examine the 
communication conducted by TTL study participants during a multi-channel 
(audio, text, and interactive media) synchronous online discussion. The 
Elluminate session was recorded using the built-in record feature. The Critical 
and Integrative Thinking Rubric uses linguistic analysis to identify the presence 
of critical and integrative thinking occurring in the text being studied.  
Data Set 3: Self-report data regarding age, years of teaching experience, teaching area, and 
thoughts study participants wanted to share about the discussion itself. 
Qualitative All TTL study participants completed a self-report questionnaire that included 
data regarding age, years of teaching experience, teaching area, and an open-
ended, narrative question (share anything you would like regarding the 
synchronous online discussion on the topic of Web 2.0 use in your classroom). 
This data was analyzed to better understand the study population. 
 
Description of the study participants. The participants for this study included 25 
teachers who were part of the TTL program, which was associated with the Anchorage School 
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District in Anchorage, Alaska. The teachers ranged in age from 37 to 59, and had from 7 to 25 
years of teaching experience. At the time of the study, 10 of the teachers worked with adults or in 
specialized situations (e.g., educational technology department, elementary counseling), and the 
remaining study participants where classroom teachers with students at the primary elementary 
(N = 3), intermediate elementary (N = 7), middle school (N = 3), and high school (N = 2) levels.  
Description of the case studied. A pilot and five study sessions were held using 
Elluminate, which is a synchronous online fat chat tool that allowed participants to communicate 
though a variety of channels (e.g., audio, text, interactive whiteboard, polling, file sharing, 
participant feedback tools). Each of the sessions followed a standardized lesson plan, and Dr. 
Enid Silverstein who was known to the study participants facilitated each session. Martina 
Henke, who was also known to the study participants provided primarily technical support and 
assisted Dr. Silverstein in the implementation of the lesson plan. At the time of the study 
sessions, Dr. Silverstein was just about to or had recently retired as the Executive Director of 
Curriculum and Instructional Support in the Anchorage School District, and Mrs. Henke was the 
Language Arts Coordinator for the District.  
Three non-TTLs participated in the pilot session, and a total of 25 TTLs participated in 
the various study session day and time options available to them. Specifically, 5 TTL’s 
participated in the first study session opportunity, 4 in the second opportunity, 6 in the third 
opportunity, 7 in the fourth opportunity, and 3 in the fifth and final opportunity. The pilot and 5 
study sessions were held in June and September of 2011. The study sessions were held outside of 
the TTL’s contracted work time, and each session was designed to take 90 minutes.  
The purpose of the pilot session was twofold. First to give the session facilitator an 
opportunity to practice and refine the lesson plan, and secondly to give this researcher and the 
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person checking for inter-rater reliability, Dr. Cathy Anderegg, an opportunity to ensure that this 
researcher was coding correctly for both of the research questions.  
Each study session included the following: a welcome; overview and statement of the 
goal for the session; opportunity to practice using the various communication channels; an 
activity to develop a common definition of a Web 2.0 tool, which included reading an article and 
reviewing a website to identify 3 things that the 10 identified Web 2.0 tools had in common; an 
examination of 2 Science, Technology, Engineering, and Math (STEM) lesson plans to discuss 
how technology was used to enhance the learning of content and how Web 2.0 could have been 
used to extend the learning opportunities; and a small group discussion that identified 5 elements 
that a Web 2.0 tool accomplishes (e.g., lets students be creative beyond taking notes or 
answering questions), which was later voted on by the larger group of all study participants in 
each session to identify the biggest bang for the buck regarding the use of Web 2.0 tools to 
enhance learning. Each session ended with a statement of appreciation, and a request to complete 
the self-report demographic survey. This researcher was not part of any of the study sessions, 
although this researcher did work closely with Dr. Silverstein in the development the lesson plan 
that was followed during the study sessions, and did coordinate with study participants to make 
necessary arrangements for each one to participate in the study. Elluminate recorded everything 
that happened in the main room, and the session could be played back in a similar manner to 
watching a video. The recorded file was transcribed and then coded for both of the research 
questions.  
Two different kinds of assessments were applied in the coding process. A rubric was 
created for each of the research questions that included operational definitions and examples to 
showcase how the element looked in the data itself. Similarly to the pilot data, Dr. Anderegg 
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checked this researcher’s coding for both of the research questions to ensure inter-rater 
reliability.  
Instruments. Three instruments were used in association with this study. The main 
instrument was the recorded interaction during the synchronous online discussion held in 
Elluminate. The second instrument was the Critical and Integrative Thinking rubric, which was 
designed by Washington State University’s Critical Thinking Project (2006) to operationalize 
successful critical thinking. The Critical and Integrative Thinking Rubric was designed to 
“integrate assessment with instruction in order to increase coherence and promote higher order 
thinking” (Washington State University, 2006). The third instrument used in association with this 
study was a self-report demographic questionnaire that identified the study participant’s age, 
years of teaching experience, teaching area, and also gave them an opportunity to share anything 
they would like regarding the synchronous online discussion on the topic of Web 2.0 use in 
education. 
Recorded interaction. Elluminate, the vehicle used for the multi-channel (audio, text, and 
interactive media) synchronous online discussion, provided a built-in resource to record the 
entirety of the interaction that occurred during each of the study sessions. The recorded 
Elluminate interaction automatically became a movie that was played and replayed to examine 
the various aspects of the interaction. All public text chat, audio, use of the interactive 
whiteboard and participant feedback tools, as well as polling activities were automatically 
included in the record of the synchronous online discussion. All aspects of the interaction were 
transcribed into one document to assist in the analysis. 
Critical and Integrative Thinking rubric. The Critical and Integrative Thinking Rubric 
(Washington State University, 2006) was designed to provide feedback regarding critical 
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thinking in academic activities so as to foster the increase in critical thinking skills. The Critical 
and Integrative Thinking Rubric was used to identify evidence of critical and integrative thinking 
in the transcribed data of the discussions held by TTL participants. The Critical and Integrative 
Thinking Rubric can be used in many ways, and the use in this study was consistent with the 
design of the instrument. Permission to use the Critical and Integrative Thinking Rubric was 
granted by the Washington State University’s Critical Thinking Project Director. (Critical and 
Integrative Thinking Rubric is Appendix D). 
Self-report demographic questionnaire. Specific questions were asked of study 
participants in order to better understand the study population. The self-report demographic 
questionnaire included the study participant’s age, years of teaching experience, teaching area, 
and offered them an opportunity to share anything they wanted regarding the synchronous online 
discussion on the topic of Web 2.0 in education. (Self-Report Demographic Questionnaire is 
Appendix E). The self-report demographic questionnaire was available through a webpage 
interface hosted by Survey Monkey (http://www.surveymonkey.com/). 
Validity of instrumentation.  
Recorded interaction. The recorded interaction facilitated by the built-in record feature 
within Elluminate was a factual representation of each study participant’s contribution to the 
synchronous online communication as it actually occurred. The final product was not edited in 
any manner, and all aspects of interaction were transcribed prior to analysis. 
Critical and Integrative Thinking rubric. The Critical and Integrative Thinking Rubric 
evolved from a previous project at Washington State University where seven dimensions of 
critical thinking were identified. The seven dimensions were based on research and had been 
refined through implementation. The goal of the original project was to develop a rubric that 
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would “provide a process for improving and a means for measuring students’ higher order 
thinking skills” (Kelly-Riley, Brown, Condon, & Law, 2001, p. 7). The impact of the original 
critical thinking project at Washington State University provided evidence that the use of the 
rubric did have an impact on a student’s ability to think critically, as evidenced in writing 
assessment data, which indicated that the seven dimensions identified in the rubric were valid 
elements of critical thinking.  
The original rubric evolved through use, but the same seven dimensions of critical 
thinking were still the elements assessed in the version of the Critical and Integrative Thinking 
Rubric that is associated with this study. The tool was proven to have inter-rater reliability of 
80%, and the tool has proven to be effective in increasing critical thinking skills. Students who 
use the critical thinking rubric “increase three and a half times as much in a course that overtly 
integrates the rubric into instructional expectations, compared with performances in a course that 
does not” (Kelly-Riley et al., 2001, p. 9). This evidence indicates that the Washington State 
University’s Critical Thinking Project has developed a product, the Critical and Integrative 
Thinking Rubric, that is not only a valid assessment of a person’s use of critical thinking skills, 
but also can prove to be a tangible tool to transform the practice of integrating critical thinking 
skill development into the process of education. 
Self-report demographic questionnaire. The use of a self-report demographic 
questionnaire is a viable instrument to use when considering a qualitative study (Creswell, 2003). 
Since the self-report demographic questionnaire used is unique to this study, it had not been 
previously tested regarding validity measures; however, the self-report demographic 
questionnaire results were only used to describe the study sample. 
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Procedures. The data collection methods outlined previously occurred in the following 
order: 
Discussion lesson plan created. The discussion facilitator, Dr. Silverstein, along with 
this researcher created a lesson plan for the study sessions on the topic of Web 2.0 tools in 
education. Accompanying PowerPoint slides were created and used in Elluminate during the 
pilot and study sessions. The lesson plan included whole group, small group, interactive 
whiteboard, and polling activities. After the pilot session, Dr. Silverstein and Mrs. Henke slightly 
modified the lesson plan and subsequently the PowerPoint slides in order to accommodate 
facilitator and pilot participant feedback (see Appendix C.) 
Identification of study participants. Forty-six of the 213 TTL participants were invited to 
participate in the study. In order to facilitate easy access to email addresses, only TTLs employed 
by the Anchorage School District at the time of the study were considered for inclusion in the 
study. The Assessment Department of the Anchorage School District had given this researcher 
permission to contact TTLs by their District email (see Appendix F). To limit the list further, the 
selection criteria for TTLs invited to participate in the study included TTLs who had previously 
expressed interest in the topic of Web 2.0 tools, and TTLs who previously expressed interest in 
continuing discussions amongst TTLs even though the program had ended.  
An initial mass email was sent to all of the selected 46 TTL participants at their 
Anchorage School District email address. The initial email included a description of the study’s 
purpose and process, as well as the Informed Consent agreement (see Appendix G). At the time 
of the initial email, this researcher planned on having just two discussions with 15 TTLs in each 
discussion group; however, schedule restraints on the part of the TTLs interested in being part of 
this study necessitated additional session date and time options. The email also identified Dr. 
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Enid Silverstein as the discussion facilitator. In order to maintain anonymity of the study 
participants, the initial email was sent using the Blind Carbon Copy feature of email.  
Although a number of TTLs responded to the initial email that they would be interested 
in being part of the study, the suggested dates were not good options for virtually all interested 
participants. Consequently, a number of other individual emails were sent to the 46 individuals 
selected to be part of the study (see Appendix H) in order to identify date and time options that 
worked for the potential study participants. The shift from a mass email to individual emails was 
done to ensure that the emails did not end up in potential study participant’s email spam filters, 
and to help in the organization of the email communication between this researcher and each of 
the study participants. All potential study participants were included throughout the successive 
iteration of emails except for those who indicated that they would not be available during the 
timeframe or were not interested in participating in the study. In the end, three study sessions 
were held in June 2011 and two in September 2011, and the 25 study participants came from the 
initial 46 selected for consideration.  
TTL participants who agreed to participate in the study and would be available at one of 
the date and time options returned their Informed Consent either via email, fax, or by traditional 
mail. The Informed Consent stated that the participant could withdraw from the study without 
harm at any time, and that the agreement to participate in the study included the expectation that 
participants would complete both aspects of this study (participating in a synchronous online 
discussion, and completing a demographic survey).  
A confirmation email was sent to each study participant prior to the study session where 
he/she would participate. The email included an article about Gail Lovely’s Top 10 Web 2.0 
Tools for Young Learners and two STEM lesson plans created in the Anchorage School District, 
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all of which would be used during the study session (see Appendix I). In order to ensure 
anonymity, each study participant was assigned a unique number, which they used in place of 
their name during the synchronous online conversation and completion of the self-report 
demographic questionnaire. The confirmation email reminded each study participant of his/her 
unique number. 
Elluminate training session. This researcher offered to hold individual optional training 
sessions for pilot and TTL study participants regarding the use of Elluminate; however, no one 
expressed any interest in being part of a training session. Consequently, the lesson plan was 
modified to include some training/refreshing in the use of the tools within Elluminate during the 
actual pilot and study sessions.  
Pilot activities. Three non-TTL participants were part of a pilot discussion that followed 
the same protocol as outlined for the study. Dr. Silverstein facilitated the pilot session with 
technical support provided by Mrs. Henke. The pilot participants gave their Informed Consent 
and were assigned a unique number to use during the synchronous online discussion and 
completion of the self-report demographic questionnaire. In addition to the opportunity to 
provide practice implementing the lesson plan, the data from the pilot served as an opportunity to 
provide training in the rubrics and ensure inter-rater reliability for the coding process. 
Self-report demographic questionnaire. This researcher created an online survey 
containing the self-report demographic questions. The web-based tool called Survey Monkey 
was used to create the survey for pilot and study participants to use. Data from the self-report 
demographic questionnaire was exported from Survey Monkey and then analyzed on this 
researcher’s computer.  
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Data collection. At each of the identified time options, TTL study participants along with 
the discussion facilitator and person providing technical assistance logged into Elluminate. Each 
TTL was provided a laptop through the TTL program, and thus each study participant had 
independent access to a computer that could be connected to the Internet. The Elluminate 
resource automatically recorded each of the pilot and study sessions in a manner that allowed for 
playback and analysis.  
In order to protect the anonymity of the study participants during the discussions and in 
the transcript data, each participant was directed to log into Elluminate using their assigned 
unique number. Each discussion followed a lesson plan that was consistent for all date and time 
options. Once the Elluminate discussion ended, study participants were encouraged to 
immediately go to the online survey tool and complete the self-report demographic 
questionnaire. Participants were told that each participant who completed both the 90-minute 
Elluminate discussion and the online self-report demographic questionnaire would be entered 
into a drawing for the chance to win one of two, fifty-dollar ($50.00) Amazon gift cards. All 
pilot and study participants participated in both the synchronous online discussion and completed 
the self-report demographic questionnaire. Once all of the study sessions were concluded, the 
drawing was conducted and the two winners contacted. This researcher then transcribed the 
interactions during the synchronous online discussions including information from all 
communication channels (audio, instant messaging, interactive whiteboard, and participant 
feedback tools) used by the pilot and study participants. Each session was transcribed 
individually, and then all data was combined in order to facilitate the data analysis process. 
Table 3 describes the relationship between the research questions associated with this 
study and the evidence that was gathered to facilitate answering the questions. 
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Table 3 
Summary of the Relationship Between Research Question and Evidence Gathered 
Research Question Nature of Evidence Instruments Source 
One: In a synchronous 
online conversation that is 
action orientated using a 
multi-channel interface 
(audio, text, and interactive 
media), what sort of talk 
occurs in each channel, 
specifically, does each 
channel facilitate a 
different function of 
communication? 
Transcripts of the 
discussions held in 
Elluminate were analyzed 
to see if any trends 
emerged between the 
nature and frequency of 
how the various channels 
(audio, text, and interactive 





















Two: What proportion of a 
synchronous online 
conversation using audio, 
text, and interactive media 
is occupied by critical 
thinking? 
The Critical and 
Integrative Thinking 
Rubric was used to 
examine the interactions 















Identification of themes. A review of the literature was conducted to search for themes 
that could be used to examine the different functions of communication pertinent to research 
question one. These themes were documented, and analyzed in light of relevance to what might 
be found in the data associated with this study. Additional themes surfaced through the analysis 
of the transcription, and then the themes were vetted further to see which ones were most closely 
aligned with the topic and nature of the study sessions.  
The following six themes emerged from the data: assertion; build logical reasoning; 
endorsement; off-topic/social/logistical; content questions; and reflect/think aloud. These six 
themes were the functions of communication that became the lens through which the data was 
parsed and analyzed. All data was able to be coded within these six themes except as follows: 
Dr. Silverstein’s and/or Mrs. Henke’s directions, context, and general comments designed to 
support the facilitation process (e.g., positive feedback); data related to the practice of using the 
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various channels to communicate; communication that occurred in the breakout rooms amongst 
small groups of participants; and non-functional communication data that was included in the 
transcription to provide a realistic picture of the study session event (e.g., releasing microphone 
control, entering or leaving a room or the session, documenting what showed on the whiteboard, 
entering audio set-up). Table 4 provides an operational definition for each of the six themes or 
functions of communication, and an example from the data for each function. Table 4 served as 
the coding rubric for research question one. 
Table 4 
Rubric for Research Question One 
Function of 
Communication 
Definition and Example 
Assertion Making a statement of belief or experiences  
 
Audio: 14 stated that he didn't know if it was a definition, but he 
definitely felt that kids want a bigger audience, as compared to a 
classroom. That YouTube video or Vimeo get lots of hits that students 
like, and they don't build things just for him as the teacher. He went on to 
say that when students build things for a bigger audience they are more 
engaged in the process than when it is just for the teacher or for the 
classroom. (9/15 @ 0:34:52) 
Build Logical 
Reasoning 
Identifying a series of steps or propositions that may be linked to models  
 
Audio: 12 stated that it is important to see that these were not 
collaborative projects, and that there has been a shift in our awareness 
and access to collaboration on the web. She thought that both of these 
projects were projects designed to teach technology and build content 
knowledge, but not really apply technology in the deeper sense. One of 
the things that has really stuck with her the quote that "technology is not 
the project, but it is how the project gets done". (6/21 AM @ 1:26:06 ) 12 
continued and stated that both of these are good starting-level - learn how 
to use technology lessons - but they lack the more intense application of 
using technology to learn the content. (6/21 AM @ 1:26:39) 12 stated 
that while Enid was speaking she had a final thought that both of these 
lessons appear to be done by individual students, so it would be nice to 
see the extension - even with the lessons as they are - to some type of 
sharing of the data in the end or  
  (continued) 
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Function of 
Communication 




analysis in the end. It is kind of left hanging in both of these, as to what 
the purpose of the assignment is, so the Web 2.0 could easily be included 
as part of this lesson without changing too much of the original design. 
(6/21 AM @ 1:29:19) 
Endorsement Agreeing with a statement made by someone else often providing an 
example from personal experience 
 
Audio: 21 wanted to reiterate what has already been said. When she 
taught 4th grade she used these lessons, but she can see how the use of 




Sharing a comment that is not directly related to the current discussion  
 
IM 37: Hello from 37 (6/21 PM @ 0:26:17) 
Content Question Making a request for information that is related to the content  
 
Audio: 12 asked if Team 1 had a scribe - Room 1 (6/21 AM @ 1:48:59) 
12 asked if there were any volunteers (6/21 AM @ 1:49:12) 
Audio: 22 asked if they can go back in the room and get them to copy 
(6/21 AM @ 1:49:21) 
Reflect/Think 
Aloud 
Sharing thoughts that are introspective in nature or indicate a 
spontaneous comment arising from the conversation 
 
IM 14: Instead of using Excel...Google Docs Spreadsheet and then use 
the graph function. (9/15 @ 0:43:21) I wonder if you could use photo 
booth to take pictures of your teeth (9/15 @ 0:43:59) 
 
Of significance to the study are the channels of communication. The channels did not 
need to emerge from a coding process, as Elluminate identified them by nature of inclusion in 
this synchronous online tool. The channels of communication used by participants when 
communicating via one of the identified functions of communication (e.g., assertion) included 
the following: audio; instant message; interactive whiteboard; polling; and the participant 
feedback tools of clap, smile, and thumb down.  
As pertains to research question two that examined the critical thinking component, 
Washington State University’s Critical and Integrative Thinking Rubric uses linguistic markers 
to indicate of the level of critical thinking evident in the text being studied. Four of the seven 
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areas or elements identified in the Critical and Integrative Thinking Rubric were highlighted as 
being potentially present in the relatively short narrative examples associated with this study’s 
data; a statement of less than or equivalent to a paragraph vs. a multi-page paper. The four 
elements that were selected for inclusion in this analysis were as follows: identifies and considers 
the influence of context and assumptions; develops, presents, and communicates own 
perspective, hypothesis or position; presents, assesses, and analyzes appropriate supporting 
data/evidence; and integrates issue using other perspectives and positions. The three elements not 
selected for inclusion in the study were as follows: identifies, summarizes (and appropriately 
reformulates) the problem, question, or issue; identifies and assesses conclusions, implications, 
and consequences; and communicates effectively.  
The Critical and Integrative Thinking Rubric provides progress indicators regarding each 
element (emerging, developing, or mastering) with sub-level ratings of 1 or 2 for emerging, 3 or 
4 for developing, and 5 or 6 for mastering. Since the research question associated with this study 
did not address the level to which critical and integrative thinking was present in the 
conversation but rather focused on the proportion of the synchronous online conversation that 
was occupied by critical thinking, the progress indicators (e.g., emerging) and sub-level ratings 
(e.g., 1 or 2) were not included in the rubric used to assess the critical and integrative thinking 
evident in this study. As noted on the Critical and Integrative Thinking Rubric itself, a score of 4, 
which falls within the developing progress indicator, represents competency. Consequently, the 
operational definitions for the rubric elements associated with analyzing research question two of 
this study includes information from the developing level of Washington State University’s 
Critical and Integrative Thinking Rubric. Table 5 provides an operational definition for each of 
the analyzed elements from the Critical and Integrative Thinking Rubric, and an example from 
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the data for each element. Table 5 served as the coding rubric for research question two, and is 
based on Washington State University’s Critical and Integrative Thinking Rubric. 
Table 5 
Rubric for Research Question Two 
2. Identifies and considers the influence of context* and assumptions. (*other people's 
cultural, as well as academic perspectives) 
Provides some recognition of context and consideration of assumptions and their 
implications. 
 
Audio: 26 went on to state that he had a couple of thoughts when he was reading each of 
the lesson plans. He was thinking about around 4th grade, and that we are really tied into 
the step by step of the software; that the idea of graphing really became caught up in the 
formalities of how to you use and create a spreadsheet. Then he was thinking about how 
good it would be to use something like the link he would post. (9/15/11 @ 0:55:46) 
3. Develops, presents, and communicates OWN perspective, hypothesis or position. 
Position includes some original thinking that acknowledges, refutes, synthesizes or extends 
other assertions. 
 
Audio: 22 continued that since this is using technology, she thought that if Google Docs 
were used students could be comparing the collection of data especially when using the 
brightness meter, and so on. This would give them a chance to check in to make sure they 
were measuring correctly, or ask why is that data so different from what they have 
collected. This would help to create some questioning and also help to encourage checking 
validity, if that makes sense. As she was looking at the Teeth one, she was thinking that 
Glogster would have been so much fun to integrate, as it is a Web 2.0 tool where you could 
add some things that might engage students like with some audio. Perhaps the teeth could 
talk about what their job is and those types of things. The lessons encouraged the use of 
technology, but she didn't see the use of Web 2.0 applications in either of them. (6/21/11 @ 
1:23:49) 
4. Presents, assesses, and analyzes appropriate supporting data/evidence. 
Discerns fact from opinion and may recognize bias in evidence. 
 
Audio: 21 shared that over the years she has noticed that students are not as engaged in the 
learning process as they used to be, and that technology seems to engage them. Participant 
21 seeks to facilitate what they are engaged in through technology so she can incorporate 
standards they need to be proficient in. (9/12/11 @ 1:38:49) 
5. Integrates issue using OTHER (disciplinary) perspectives and positions. 
Acknowledges and integrates different ways of knowing. Some evidence of reflection 
and/or self-assessment. 
 
Audio: 26 continued and stated that he was trying to get his mind to think how a kid today 
would benefit by using a program where he is kinda stuck in the box that is in front of him. 
He was thinking that some of this stuff could be done a different way. (9/15/11 @ 0:56:56) 
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Protection of human subjects. Each study participant was assigned a unique number 
and all data collected through this study only referenced the assigned number. All data associated 
with this study will be securely stored for three years as required by the human subjects review 
process. Once the period of three years has elapsed, this researcher will completely destroy all 
data in a manner that ensures the continued anonymity of the study participants. Participation in 
this study is voluntary and involved no physical risk. This researcher has successfully completed 
training regarding the protection of human subjects (see Appendix J) and received Pepperdine 
University’s Institutional Review Board approval to conduct this study (see Appendix K). 
The recorded Elluminate interaction data and the responses shared in the online Survey 
Monkey tool are distinctly different than the other data collection measures used in this study in 
that this researcher cannot assure the confidentiality and destruction of this data. Both of these 
resources may maintain a record of the interaction in their files. However, in both of these cases 
the participants are identified only by a unique number associated with this study, and thus even 
if the service provider does keep a copy of the interaction, there is no potential of harm to any of 
the participants.  
Inter-rater reliability. This researcher provided the initial analysis of the data associated 
with this study, and another individual who holds a doctorate in the field of education, Dr. 
Anderegg, also reviewed all data and analysis associated with this study, so as to confirm or 
question the findings of this researcher.  
To ensure consistent use of the previously validated instrument, the Critical and 
Integrative Thinking rubric, Dr. Anderegg and I discussed the modified rubric to ensure that we 
had a common understanding regarding the intent, terminology, and the process of using the 
rubric. Then, each of us used the rubric on the discussion held by the three pilot participants. Our 
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goal was to achieve at least an 80% level of inter-rater reliability, which we achieved in our 
review of the pilot and study data, as this is the level achieved when the Critical and Integrative 
Thinking Rubric was used in the Critical Thinking Project activities associated with Washington 
State University. 
For the study data, inter-rater reliability was at 99% (595 out of 601 items) regarding the 
functions of communication used to answer research question one. The coding of the critical 
thinking using the modified Critical and Integrative Thinking Rubric showed 87% (199 out of 
228 items) consistency between reviewers, with 66% of the differences being that the validator 
would have added evidence of critical and integrative thinking to the coded comments, and 34% 
of the time the validator would have removed a rating. 
Role of the Researcher 
This researcher had been intimately involved in the visioning, development, and 
implementation of the TTL program since it’s inception in 2003. During the time of this study, 
this researcher was no longer employed with the Anchorage School District nor was the 
researcher directly or indirectly involved in the TTL program; however, a personal relationship 
did exist with each TTL participant and this researcher. This study was designed to harness the 
power afforded by these relationships while ensuring that the integrity of the data remained in 
tack. Specifically, this study was designed to understand the types of interaction that occurred in 
multi-channel (audio, text, and interactive media) synchronous online communication event and 
of critical and integrative thinking that occurred in that event, and did not attempt in any way to 
better understand the TTL program itself.  
The analysis of both of the research questions associated with this study is shared in 
Chapter four. Additionally, the essential role of audio and unexpected findings is presented.  
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Chapter Four: Findings 
This study had two separate but connected purposes. First, to better understand how study 
participants used the different communication channels (audio, text, and interactive media) 
available to them in a multi-channel synchronous online environment, and secondly, to better 
understand the ways in which critical and integrative thinking skills were employed in the use of 
these communication channels. In summary, this study examined communication in the various 
channels of communication and their relationship to one another as they combined to inform a 
singular communication event. Chapter four examines the two research questions in depth 
showing the distribution of the data that looked at both the channels and the functions of 
communication, examines the essential role of audio when considering critical and integrative 
thinking, and shares some unexpected findings.  
Overview of Participants  
The nature of this group of participants can be described by what they had in common. 
They were all part of the Technology Teacher Leader (TTL) program, which meant that they 
participated in a yearlong professional development program that revolved around using 
technology to enhance the learning and teaching process, they had an explicit expressed desire to 
learn about the role technology plays in the learning process, they wrote and implemented units 
of instruction that used technology to enhance student learning of content, they worked with 
colleagues at their school to implement and evaluate a technology-based project that helped the 
school meet an identified goal (e.g., increase reading scores), and they experienced similar 
expectations and events in the professional development process.  
In total there were 7 distinct groups of TTL’s in the Anchorage School District with one 
group occurring each of 7 subsequent years. The TTL program created a supported community 
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of K-12 teachers who became leaders in the area of technology integration at their school and 
eventually many moved into leadership positions at the district level. The TTL program had a 
saying, Once a TTL ~ Always a TTL. Consequently, even though the 25 study participants came 
from any of the 7 TTL program years, there existed a sense of community amongst all of the 213 
TTL’s that participated in the program throughout the years.  
Study participants were asked to complete a self-report demographic questionnaire after 
the conclusion of their synchronous online discussion. The questionnaire gave participants an 
opportunity to share any comments they would like regarding the discussion, which focused 
around the use of Web 2.0 tools with students. The following comments from the survey 
accurately portrays the desire to learn from and with each other that helps to define the nature of 
the TTL program and participants: 
This was a good discussion, in spite of our small group.  It was really nice to be inspired 
again by talking about the tools and how they, in turn, can inspire my students.  I was 
intrigued by the top 10 lists and now have a few more things to explore during this 
summer break. I hope to be able to seamlessly incorporate some more of these tools into 
my classes next year (study participant 37). Teachers do not get enough time to share 
experiences and successes. The more creative ways we can develop to share, the better 
teachers we all become (study participant 9). 
Research Question One  
Research question one addressed two variables, the channels and functions of 
communication. When considering the channels of communication used by participants in this 
study (audio, instant message, interactive whiteboard, and participant feedback tools that 
included clap, smile, thumb down, and polling feature), the channel of instant message was used 
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most frequently at 48% (N=289) of the time, with audio and whiteboard used the next most 
frequently at 26% (N=154) and 17% (N=101) respectively. An example of the participant 
interaction that occurred in the instant message channel during the Defining Web 2.0 section of 
the lesson plan is as follows1: 
33: I like the use of language idea. good one 
33: A definition of web 2.o tools?  
37: An easy way to collaborate, inspire and share ideas? 
33: nice 
Facilitator: nice one 37 
37: Thanks 
33: A tol that does not reside in one place that allows users to share, create, and 
collaborate 
33: tool 
9: Increase participation in sharing ideas and concepts over distances and places. 
4: easily used across grade level 
9: multi-cultural 
33: Me too!  
4: I was pleasantly surprised that there were so many I was not aware of. 
4: I too was excited about the graph app.  
33: Graph app is cool! 
Figure 1 shows the overall percentage of coded comments for all of the communication channels 
used by participants in this study, and Table 6 shows this same base data by count. 
REDEFINING SYNCHRONOUS LEARNING 81 
    
 
Figure 1. Overall percentage of coded comments distributed by communication channels. 
 
Table 6 
Count of Coded Comments Distributed by Communication Channels 







Assertion 67 69 86 0 222 
Build Logical 
Reasoning 
20 1 0 0 21 
Content 
Question 
5 17 1 0 23 




45 153 8 44 250 
Reflect/Think 
Aloud 
6 10 0 0 16 
Totals 154 289 101 57 601 
 
When considering the functions of communication examined in this study (assertion, 
build logical reasoning, content question, endorsement, off-topic/social/logistical, and 
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reflect/think aloud), the function of off-topic/social/logistical occurred the most frequently at 
42% (N=250) of the time, with the next most frequent functions being assertion and 
endorsement, which occurred 37% (N=222) and 11% (N=69) of the time respectfully. An 
example of the participant interaction that was coded as the function of off-topic/social/logistical 
during the STEM Examples section of the lesson plan is as follows: 
2  took control of the mic but did not say anything at first, and then he could be heard 
wondering what is going on. Then he asked if they could hear him now. (Audio 
channel) 
46 and Martina smiled (Participant Feedback Tool) 
2  continued and indicated that he did not see anyone giving him acknowledgement that 
he could be heard, and that was disappointing. (Audio channel) 
27  clapped (Participant Feedback Tool) 
2  continued and saw that 27 said they could hear him (Audio channel) 
27: yup (Instant Message channel) 
Technical Assistant: now we do (Instant Message channel) 
2  continued and read "now we do", which was excellent (Audio channel) 
27: :) (Instant Message channel) 
46  smiled (Participant Feedback Tools)  
Note: 2 makes assertions in the Audio channel that shared in the Audio section below 
2  stated that he hoped everyone heard him that time. (Audio channel) 
Technical Assistant smiled (Participant Feedback Tool) 
Figure 2 shows the overall percentage of coded comments for all of the functions of 
communication examined in this study.  
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Figure 2. Overall percentage of coded comments distributed by functions of communication. 
 
Since the largest percentage of coded talk occurred in the combined function of off-
topic/social/logistical, an examination of the sub-topics shows that nearly half or 45% (N=112) 
of the time this function is used for logistical purposes, with social being the next highest use at 
34% (N=86) of the time, and off-topic comments at 21% (N=52) of the time. Figure 3 shows the 
overall percentage of coded comments distributed by each of the three sub-topics.  
In order to answer research question one, the data must be examined in light of each of 
the channels of communication used by the study participants. Since the overall number of the 
coded comments occurring in the participant feedback tools used by study participants (clap, 
polling, smile, and thumb down) ranged between 0% and 4% of the total coded comments, for 
the purposes of analysis all participant feedback tools used were grouped into one channel. 
Findings regarding the channels of audio, instant message, participant feedback tools, and 
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whiteboard will be discussed separately in order to answer the question about the type of talk that 
occurs in each channel, and to examine if each channel facilitates a different function of 
communication. 
 
Figure 3. Overall percentage of comments coded as off-topic/social/logistical distributed by sub-
topic. 
 
Communication channel of audio. Study participants used the communication channel 
of audio a total of 154 times to make a comment that was coded as one of the functions of 
communication identified in this research. Of the total comments in the audio channel, 44% 
(N=67) of them were coded as an assertion, with off-topic/social/logistical and build a logical 
reasoning as the next most common use of the audio channel at 29% (N=45) and 13% (N=20) 
respectively. An example of the participant interaction in the audio channel that was coded as the 
function of assertion during the STEM Examples section of the lesson plan is as follows: 
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2 stated that he teaches middle school. He made himself a note to start with that said to 
make sure to know what they are assessing and what they are trying to teach before 
teachers get overly fancy, and that often teachers get overly fancy with a lesson. He 
stated that he liked the Comic Life lesson, and that it was a great way for students to use 
their own body to show understanding of what they know. He thought it would be a great 
idea to take that lesson and add it to a Moodle site, and then use voki to teach the critical 
pieces of the lesson. He thought it would be good to have students assess the same way, 
but using the voki. He has done that before, and it does work, and that the kids really like 
it, but again he wanted to caution the participants to be careful about how much fancy 
they want in a project. He stated that he has seen teachers use Glogster, for example, for 
big projects in social studies without the writing piece beforehand. He thought there was 
a huge piece that could be lost if students don't do the legwork before they go to that 
application phase. He has seen some teachers completely lose track of what they are 
trying to teach or assess. 
Figure 4 shows the distribution by communication function for the audio channel. Of note is the 
fact that although the function of build logical reasoning only occurred in 3% of the total 
comments coded as part of this study, 95% of those comments coded as build logical reasoning 
appeared in the channel of audio.  
Communication channel of instant message. Study participants used the 
communication channel of instant message a total of 289 times to make a comment that was 
coded as one of the functions of communication identified in this research. Of the total 
comments in the instant message channel, 53% (N=153) of them were coded as off-
topic/social/logistical with assertion and endorsement as the next most common use of the instant 
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message channel at 24% (N=69) and 14% (N=39) respectively. An example of the participant 
interaction in the instant message channel that was coded as the function of off-
topic/social/logistical during the 5 Elements section of the lesson plan is as follows: 
26: hmm. My 5 elements is grayed out 
14: mine too 
26: there it oges  
Technical Assistant: how about now 
14: open now 
26: yup 
Figure 5 shows the distribution by communication function for the instant message channel.  
 
Figure 4. Percentage of coded comments occurring in the communication channel of audio 
distributed by functions of communication. 
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Figure 5. Percentage of coded comments occurring in the communication channel of instant 
message distributed by functions of communication. 
 
In order to explore the comments in the combined function of off-topic/social/logistical, a 
sub-topic analysis shows that nearly half or 49% (N=75) of the 153 off-topic/social/logistical 
comments shared in the instant message channel were logistical in nature and 33% (N=51) were 
social in nature. Figure 6 shows the distribution by communication sub-function for the off-
topic/social/logistical comments coded in the instant message channel. 
Communication channels grouped as participant feedback tools. Study participants 
used the communication channels included in the participant feedback tools (clap, polling, smile, 
and thumbs down) a total of 57 times to make a comment that was coded as one of the functions 
of communication identified in this research. Of the total comments in the participant feedback 
channels, 77% (N=44) of them were coded as off-topic/social/logistical with endorsement as the 
only other function at 33% (N=13). In order to explore the comments in the combined function 
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of off-topic/social/logistical, a sub-topic analysis shows that 57% (N=25) of the 44 off-
topic/social/logistical comments were social in nature and 43% (N=19) were logistical in nature. 
In the sub-topic analysis, none of the total of 44 off-topic/social/logistical comments was coded 
as off-topic. An example of the participant interaction in the channels included as a participant 
feedback tool coded as the function of off-topic/social/logistical during the Setting the Stage 




18 clapped  
 
Figure 6. Percentage of coded comments occurring in the communication channel of instant 
message with an off-Topic/social/logistical function of communication distributed by sub-
function of communication. 
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Communication channel of whiteboard. Study participants used the communication 
channel of whiteboard a total of 101 times to make a comment that was coded as one of the 
functions of communication identified in this research. Of the total comments in the whiteboard 
channel, 85% (N=86) of them were coded as an assertion with off-topic/social/logistical and 
endorsement as the next most common use of the instant message channel at 8% (N=8) and 6% 
(N=6) respectively. An example of the participant interaction in the whiteboard channel that was 
coded as the function of assertion during the Defining Web 2.0 section of the lesson plan is as 
follows: 
free and Interactive 
Collaborative and Customization 
Three things 1. all info stored online. 2. intended for collaborative projects. 3. accessible 
with only a browser 
video or text or images (combination of media) 
cloud, sorta idiot proof, and student generated artifacts 
student friendly 
share/publish, multi-media, information sharing, and have to sign-in for some 
ease of use 
Simple to use 
Lets students be creative beyond taking notes or answering questions 
Allows students to save or download their work for sharing with others 
Collaboration, Accessibility, work asynchronously, Authentic task with real results, and 
accountability! 
Accessible from any web connection 
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Can be used collaboratively or individually 
Accountability - Digital Citizenship 
forum to teach digital citizenship 
As noted in this example, the design of the lesson plan facilitated the use of the whiteboard to 
make assertions. In this specific example, participants were asked to list on the interactive 
whiteboard three commonalities they saw in the examples of the Web 2.0 tools shared in the 
article and/or website.  
 Although the lesson plan design did have an impact on the data, the fact that the 
whiteboard was used for this activity was because it was the only tool available that fostered the 
ability to visually see and manipulate the participant feedback so that overarching themes could 
more easily surface. Therefore, the goal of the learning activity and the channel of 
communication are interrelated, and the lesson plan should be designed to best facilitate the 
desired discussion and/or learning. Figure 7 shows the distribution of coded comments by 
communication function for the whiteboard channel.  
In summary and in answer to research question one, In a synchronous online 
conversation that is topic-orientated (Web 2.0) using a multi-channel interface (audio, text, and 
interactive media), what sort of talk occurs in each channel, specifically, does each channel 
facilitate a different function of communication? the data shows that audio facilitates assertions 
(44% of audio coded comments) and is critical if you want to build logical reasoning comments 
in participants (95% of build logical reasoning coded comments). Instant messaging facilitates 
off-topic/social/logistical comments (53% of instant message coded comments) with the majority 
(49%) of those being logistical in nature. Participant feedback tools facilitate off-
topic/social/logistical comments (77% of participant feedback tools coded comments) with the 
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majority (57%) of those being social in nature. Lastly, the whiteboard facilitates assertions (85% 
of whiteboard coded comments). Although each channel of communication does not facilitate a 
different function of communication, how the study participants chose to express the functions of 
assertions, build logical reasoning, and off-topic/social/logistical comments did show strong 
preferences within the various communication channel options.  
 
Figure 7. Percentage of coded comments occurring in the communication channel of whiteboard 
Distributed by Functions of Communication. 
 
Research Question Two 
Overall, critical and integrative thinking was evident in 29% of the comments coded as a 
function of communication examined in this study with 33% of the those comments showing 
evidence of 2 or more types of critical and integrative thinking. Consequently, the number used 
to discuss critical and integrative thinking (N=631) does not equal the number of coded 
comments (N=601).  
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Specifically, there were 154 coded comments in the communication channel of audio 
with 128 counts of critical and integrative thinking evident in those comments. The 
communication channel of instant message showed 289 coded comments with 42 counts of 
critical and integrative thinking evident in those comments. Of the 57 coded comments in the 
channels that make up the participant feedback tools (clap, smile, polling, and thumbs down) 
there was no critical and integrative thinking evident. Out of the 101 coded comments in the 
whiteboard communication channel there were 2 counts of critical and integrative thinking 
evident in those comments. In total, the study participants displayed critical and integrative 
thinking 172 times in the comments coded as a function of communication, and there were 462 
times that no critical and integrative thinking was evident in those comments. An example of the 
participant interaction in the audio channel that was coded as displaying evidence of critical and 
integrative thinking during the STEM Examples section of the lesson plan is as follows: 
23 stated that what she liked about both of the lessons is that they used authentic tasks. 
For the Bones one she liked how it used real teeth instead of the kids using some kind of 
print out, which would be harder for them especially if they were just learning to relate to 
drawings rather than seeing real teeth when being able to demonstrate what the different 
kinds of teeth are. She also really liked how Circuits and Pathways was a really authentic 
task, and something that scientists would really do, and something that is a life skill 
students will need to use. This is a 4th grade Science kit, and the concept is also part of 
the 6th grade Math concepts where students learn how to use spreadsheets and use words 
like "cells, rows, and columns" and things like that. She stated that she thinks this is a 
nice, authentic task that helps kids learn skills they will need later on. 
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Figure 8 shows by communication channel where study participants displayed critical and 
integrative thinking.  
 
Figure 8. Percentage of critical and integrative thinking evident distributed by communication 
channels.  
 
When examining this data in light of the individual functions of communication, a little 
more than half (56% or N=96) of the critical and integrative thinking occurred while study 
participants were making assertions. Additionally, even though the function of build logical 
reasoning accounted for only 3% of the total comments that were coded as displaying a function 
of communication, this function accounted for 21% (N=37) of the coded comments that showed 
evidence of critical and integrative thinking. An example of the participant interaction in the 
audio channel that was coded as displaying both evidence of critical and integrative thinking and 
serving as build logical reasoning function of communication occurred during the 5 Elements 
section of the lesson plan and is as follows: 
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36 commented that he chose voice because it has always been necessary as a workplace 
or workforce skill. The more that students are able to communicate and use their voice; it 
naturally eliminates an inequality and provides a better chance for them to succeed after 
school meaning when they are too old for school. It is also necessary to build positive 
relationships; using a voice positively and effectively. Any chance that students have to 
use that voice, develop that voice, and get a clear sense of themselves and who they are 
speaking to, should be celebrated. 
Figure 9 shows by functions of communication where study participants displayed critical and 
integrative thinking. 
 
Figure 9. Percentage of critical and integrative thinking evident distributed by functions of 
communication. 
 
Examination of the types of critical and integrative thinking. Based on the Critical 
and Integrative Thinking Rubric (Washington State University, 2006), this study examined 4 
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types of critical and integrative thinking: identifies and considers the influence of context and 
assumptions; develops, presents, and communicates own perspective, hypothesis or position; 
presents, assesses, and analyzes appropriate supporting data/evidence; and integrates issue using 
other perspectives and positions. When examining the 172 comments that displayed evidence of 
critical and integrative thinking, 41% (N=70) of the comments were rated as communicating 
one’s own perspective. The other three critical and integrative thinking categories were fairly 
evenly distributed with recognizing context and assumptions at 22% (N=38), integrating other 
perspectives at 20% (N=35), and presenting supporting data/evidence at 17% (N=29). Examples 
of participant interaction that was coded as displaying evidence of critical and integrative 
thinking that communicated one’s own perspective occurred during the Defining Web 2.0 section 
of the lesson plan and are as follows:  
36: A flexible, user-friendly technology that can be used to help develop a positive 
classroom climate by helping students find and share their own voices.  
14: Web 2.0...a way to share ideas interactively through media 
46: Maybe global collabortive communication to create. 
9: Increase participation in sharing ideas and concepts over distances and places. 
Other examples occurred during the Biggest Bang for the Buck section of the lesson plan and are 
as follows: 
36: I selected voice ... because for me "voice" means "communication," which is one of 
the most vital workforce skills. 
Participant 17 picked collaboration because the more you get students working around 
content, sharing ideas, collaborating, brainstorming, and justifying their positions, the 
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more confident they are with the material. It also springboards their thinking and gets 
them excited and looking at things in new ways. 
Figure 10 shows the overall percentage of critical and integrative thinking present in the 
participant’s communication.  
 
Figure 10. Percentage of critical and integrative thinking evident distributed by type of critical 
and integrative thinking. 
 
The essential role of audio. Analysis of the data associated with this study shows that 
participants who displayed the function of build logical reasoning also displayed evidence of 
critical and integrative thinking 100% of the time (N=37). Conversely, when participants made 
off-topic/social/logistical comments (N=260), in all but one occurrence (99.6% of the time) they 
displayed no evidence of critical and integrative thinking.  
When examining the various channels of communication and the percentage of time that 
each channel was used to display evidence of critical and integrative thinking (N=172), audio 
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again shows that it was the most effective in facilitating critical and integrative thinking with 
83% (N=128) of the 154 coded comments in the audio channel showing some type of critical 
thinking. The next most frequent channel used to display critical and integrative thinking was 
instant message with 15% (N=42) of the 289 coded comments in the instant message channel 
that showed evidence of critical and integrative thinking. An example of the participant 
interaction that was coded as displaying evidence of critical and integrative thinking in the audio 
channel of communication occurred during the STEM Examples section of the lesson plan and is 
as follows: 
33 continued and stated that she thought that #4 mentioned the graphing app and how 
cool that was, and it is almost like when you have a tool that can instantly do that for you, 
then the focus shifts to the actual conversation about the graphing and the conversation 
about what is happening with the data rather than how do you actually create the graphs. 
She thought that was an interesting way that a Web 2.0 tool might shift that lesson a little 
bit. 
And the 5 Elements section of the lesson plan and is as follows: 
22 stated that Digital Citizenship is right in there with Accountability because part of 
Digital Citizenship is having students be accountable for what they are saying or doing or 
where they are getting their information, which is all part of Digital Citizenship. So many 
times teachers see students just doing something because they see it on the web or they 
see it on Facebook or whatever social network they might be part of without any thought 
as to the use of their material. Does that make sense? 
Figure 11 shows the percentage within each channel of communication that included evidence of 
critical and integrative thinking.  
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Figure 11. Percentage within each communication channel that had evidence of critical and 
integrative thinking. 
 
In answer to research question two, what proportion of a synchronous online 
conversation using audio, text, and interactive media is occupied by critical thinking, 29% of the 
coded comments showed evidence of critical and integrative thinking, with 33% of those 
displaying more than one type of critical and integrative thinking. The communication channel of 
audio yielded the most evidence of critical and integrative thinking, and assertions that 
communicated one’s own perspective were also prevalent.  
Unexpected Findings 
In addition to answering the two research questions, the data indicate two unexpected 
findings, which are summarized along with examples from the data: 
Finding one: Logistical and social comments dominate the conversation. Participants 
made more off-topic/social/logistical comments than any other, with logistical and social being 
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the dominant functions of communication displayed. Figures 2 and 3 shared previously show that 
off-topic/social/logistical was the most frequently used function of communication at 42% of the 
overall percentage of coded comments. Of the 250 off-topic/social/logistical comments, 
logistical and social were the largest sub-topics at 45% (N=112) and 34% (N=86) respectively. 
Examples from the data that exemplify this finding include the following:  
 IM 9: Ok, I do not hear anyone. Someone give feedback (Function: Off-
topic/Social/Logistical - Logistical) 
 IM 23: Thanks everyone, I enjoyed the conversation (Function: Off-
topic/Social/Logistical - Social) 
 Audio: 17 started by apologizing that she thought she was talking but she wasn’t 
(Function: Off-topic/Social/Logistical - Logistical) 
Finding two: Instant messaging and audio are key communication channels. A 
closer examination of the data associated with this study shows that the channel of instant 
messaging was the predominant vehicle used to communicate in 4 of the 6 identified functions of 
communication (content question, endorsement, off-topic/social/logistical, and reflect/think 
aloud) when the study participants used the instant message channel 74%, 57%, 61%, and 63% 
of the time respectively. Regarding the remaining functions of communication (assertion and 
build logical reasoning), instant messaging was used 31% and 5% of the time respectively. In 5 
of the 6 functions of communication (build logical reasoning, content question, endorsement, 
off-topic/social/logistical, and reflect/think aloud), the channels of instant messaging or audio 
were used either the highest or second highest percentage of the time. In the case of assertion, 
however, in the context of this study the whiteboard was used most often to display this function, 
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as the whiteboard was used 39% of the time when participants made an assertion, instant 
messaging was used 31% of the time, and audio 30% of the time.  
Table 6 shared previously shows the distribution of the count of coded comments in each 
of the functions of communications associated with this study. Not only was instant messaging 
or audio used as the primary or secondary way to communicate throughout the study, but Table 6 
also identifies that both the instant messaging and audio channels were the only ones where 
study participants displayed all six of the identified functions of communication examined as 
part of this study.  
Additionally, instant messaging and audio were the only two communication channels 
where critical and integrative thinking was displayed for each of the functions of communication 
except for off-topic/social/logistical where the channel of audio had the only example of critical 
and integrative thinking occurring in this function of communication in the whole of the study. 
Table 7 shows the distribution of the count of the critical and integrative thinking evident in the 
functions and channels of communication examined in this study. 
Table 7 
Count of Critical and Integrative Thinking Evident in Each Communication Channel Distributed 
by Function of Communication 
 











Audio 77 36 1 7 1 6 
Instant 
Message 





0 0 0 0 0 0 
Whiteboard 0 0 2 0 0 0 
Totals 96 37 9 14 1 15 
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Examples from the data that exemplify this finding include the following: 
 IM 23: I think the digital citizenship piece should be first. (Function: Reflect/Think 
Aloud – Critical Thinking: Communicates Own Perspective) 
 IM 40: I like voice, cause too many kids do not feel heard. (Function: Endorsement – 
Critical Thinking: Integrates Other Perspectives) 
 Audio: 27 continued and stated that in the Numbers lesson they were needing to 
explain things. She thought that a lot of the different tools they could use to explain 
things in different ways. Maybe use Glogster to create an infographic that explains 
their numbers. If they have a graph for the lesson that they created, and then they 
create an infographic so they would be visualizing that same kind of data, and can 
represent it in another way that is either literal or figurative. Something like that 
might be interesting to not always necessarily replace the less collaborative not-so-
much online tools that are in these lesson plans, but supplement them with other 
things to maybe help those kids teach their classmates a little bit more about what 
they are doing. Although, she really enjoyed the one about labeling the teeth with 
Comic Life. She felt the need to open Comic Life and photograph her teeth while they 
were reading the lessons, but she did not do that and she wouldn't share it if she did.  
(Function: Build Logical Reasoning – Critical Thinking: Communicates Own 
Perspective and Integrates Other Perspectives) 
The importance of these findings is discussed in Chapter five. Additionally, limitations, 
implications for future research, and potential online course design considerations are presented.
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Chapter Five: Discussion 
This objective of this descriptive case study was to examine the types of communication 
facilitated by each channel (audio, text, and interactive media) in a multi-channeled synchronous 
online communication environment, and to examine whether the use of multi-channeled 
synchronous online communication supports the process of thinking critically. Education is 
evolving in the use of online classes and resources. As gleaned from the literature review, 
asynchronous online communication has been widely used by the educational world and has 
been well researched in the field; however, it is the much less researched synchronous online 
communication that offers the richest opportunities for interactivity and collaboration amongst 
students. Further, collaboration is foundational to developing thinking skills, and critical thinking 
skills are not found in a cross-section of average Americans across the life span even though the 
goal of graduating students K-20 who can think critically is a universal mission of education. 
Chapter five identifies five findings that emerged from the data associated with this study.  
Research Question One 
The data associated with research question one supports three significant findings: an 
instant message backchannel exists, a logistics facilitator is needed, and synchronous online 
communication supports social learning constructs.  
An instant message backchannel exists. Instant messaging surfaced as a primary 
communication channel used by study participants (48% of the coded comments). In essence, 
instant messaging became a backchannel of communication that allowed participants to share 
meaningful comments at all times regardless of who was talking or what the activity was at hand. 
The study results are consistent with Rainie (2006) who found that the most used online 
communication tool for students was instant messaging, which is often done with other creators 
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of information. Data from the Pew Research Center’s Pew Internet & American Life Project 
shows this trend continuing over time in that 62% of American adolescents use instant 
messaging (Lenhart et al., 2010). The study is also consistent with Kearns and Frey (2010) who 
found that online students created a backchannel of communication outside of the structured 
online class interaction. 
In addition to instant messaging being the leading way in which students in general and 
study participants in specific communicated, for all six of the identified functions of 
communication the channel of instant messaging was used as a primary or secondary vehicle to 
communicate. Additionally, coded comments included a variety of types of critical and 
integrative thinking. One reason for the richness in the use of instant messaging could be linked 
to evidence that online text-based communication enables participants to connect to themselves 
with less social constraints (Dolev-Cohen & Barak, 2013). Regardless of the reason, study 
participants used instant messaging to stay in regular communication with each other during the 
discussions, and this backchannel of communication did hold meaningful contributions to the 
discussions and learning. 
A logistics facilitator is needed. Looking at the whole of the study discussions, 
participants shared off-topic/social/logistical comments 42% of the time they shared a comment 
coded as a function of communication with 45% of those comments being logistical in nature 
and 34% being social in nature. Looking at just the instant message channel, 53% of the coded 
comments were off-topic/social/logistical with 49% of those comments being logistical in nature 
and 33% social. In the channels grouped as participant feedback tools, 77% of the coded 
comments were off-topic/social/logistical with 57% of those being social and 43% being 
logistical. In all instances, off-topic comments were shared the least. In retrospect the title of this 
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function should have been flipped and called logistical/social/off-topic instead of off-
topic/social/logistical. 
Given the volume of logistical comments shared by participants, this study clarifies the 
need to have someone other than the content facilitator/instructor act as a logistical facilitator. In 
the discussions associated with this study, Ms. Henke filled the logistics facilitator role, as during 
the planning process Dr. Silverstein stated that she did not feel she had adequate skills in the use 
of Elluminate to be able to answer logical questions that would likely arise. This reality could 
provide insight into one reason why synchronous online communication is used less in the world 
of education than asynchronous despite the compelling argument regarding the connection 
between real-time communications and learning; it could be that the concerns expressed by Dr. 
Silverstein are not unique. The person facilitating the content discussion may not feel competent 
to handle logistical concerns, which are significant when looking at the data associated with this 
study. Additionally, it would be difficult for both the instructor and the participants to have the 
content discussion interrupted frequently in order to deal with the logistical issues that arose. 
Having a logistics facilitator helped to maintain the flow of the discussions associated with this 
study. 
The need for a logistics facilitator is punctuated by the fact that in the case of this study 
100% of the participants were already competent users and integrators of technology, whereas 
only 39% of teachers frequently or moderately use technology as an instructional tool in the 
general teaching population (Grunwald and Associates, 2010). A closer examination of the 
logistical coded comments shows that only 4% of the logistical comments actually required 
technical expertise. The remaining 96% of the comments were related to asking questions or 
giving feedback of a logistical nature, and the participants themselves answered many of the 
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comments. Consequently, a logistics facilitator would not need to be someone with specific 
technical expertise, but rather someone who is looking for and able to help provide logistical 
feedback and support. 
Synchronous online communication supports social learning constructs. As shared in 
the previous finding, a significant number of coded comments were social in nature. In total, 
14% (N=86) of the 601 comments coded as displaying a function of communication had a 
purpose designated as social. This is not surprising data, as the lesson plan used in each of the 
study sessions was designed to facilitate discussion between participants, which is supported as 
best practices in the literature. In the 20th century John Dewey wrote about the process of 
learning, and according to Dewey (1916), communication is especially powerful as a learning 
tool because it modifies the understanding of all people who are part of the process. In his book 
titled, How We Think, (1997), Dewey talked about the need for social stimuli to develop 
intellectual curiosity. Communication as a tool to mediate learning is born out of the constructs 
of social learning theory, which is primarily based on the work of Vygotsky. According to 
Vygotsky as interpreted by Gallimore and Tharp (1990), communication develops “in the 
context of social use in joint activity” (p. 193). Building on this construct, Bearison and Dorval 
(2002) state that “knowledge is not necessarily something that individuals possess or that evolves 
inside the head but rather something that individuals do together such that their social processes 
become intrinsic to their mental operations” (p. 1). Regarding the role of social interaction to the 
development of thinking skills, Kuhn (1991) stated that, “social dialog offers us a way to 
externalize the internal thinking strategies we would like to foster within the individual” (p. 293).  
Students of the 21st century naturally tap into the power of social relationships combined 
with communication to evolve their thinking process (Grinter & Palen, 2002; Levin & Arafeh, 
REDEFINING SYNCHRONOUS LEARNING 106 
    
2002; National School Boards Association, 2007), and Crooks, Cheon, Inan, and Flores (2012) 
found that social comments contribute to the sense of community. Although comments coded as 
a social function of communication did not show any evidence of critical and integrative 
thinking, the social aspect did play a part in the lesson plan and discussions associated with this 
study, which is consistent with the literature regarding best practices in education and the social 
nature of learning. Synchronous online communication, therefore, provides a vehicle to tap into 
the social aspects of learning. 
Research Question Two 
The data associated with research question two supports two significant findings: a link 
exists between synchronous online communication and critical and integrative thinking; and 
audio best facilitates critical and integrative thinking. 
A link exists between synchronous online communication and critical and 
integrative thinking. Four types or elements of critical and integrative thinking were analyzed 
as part of this study: identifies and considers the influence of context and assumptions; develops, 
presents, and communicates own perspective, hypothesis or position; presents, assesses, and 
analyzes appropriate supporting data/evidence; and integrates issue using other perspectives 
and positions. Although there was a fairly balanced use of the four types of critical and 
integrative thinking, communicates own perspective, hypothesis or position was displayed the 
most often at 41% of the time that critical and integrative thinking was evident in a comment 
coded as a function of communication. Overall, 29% of comments coded as a function of 
communication displayed evidence of critical and integrative thinking, and 33% of those 
comments displayed more than one type of critical and integrative thinking. The results of this 
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study are consistent with Garrison and Anderson’s (2003) findings that online communication 
fosters reflective and precise thinking, and can facilitate critical thinking.  
Exploring the impact of purposeful dialog on thinking skills, Bohm (2004) stated that 
dialogue changes the process of thinking versus just engaging in thinking. "You cannot defend 
something without first thinking the defense" (p. 12). In the data associated with this study 
specifically in the evidence of critical and integrative thinking, participants were not just 
responding to each other, but rather they processed together in order to deepen their knowledge 
on the topic being discussed.  
According to Douglas (2000),  the opportunity to cognitively process any given topic is 
necessary to mediate naïve beliefs, which dominate the American society across the age 
spectrum. Synchronous online communication is one vehicle available that can foster discussion 
designed to cognitively process content so as to mediate naïve beliefs. As evidenced in the data 
associated with this study, participants cognitively processed the content, and in the end gained 
knowledge in the use of Web 2.0 use in education. The synchronous or real-time nature of the 
online discussion facilitated the social construction of knowledge, which is aligned with 
Erickson’s (2004) work on social learning theory.  
Audio best facilitates critical and integrative thinking. The data associated with this 
study includes many examples regarding the role that the channel of audio played in process of 
thinking critically. For example, the backchannel of instant messaging was available 100% of the 
time and used extensively by participants; however, when considering all 631 occurrences of 
critical and integrative thinking evident in this study, only 18% of the critical and integrative 
thinking comments occurred in the instant messaging channel, which is contrasted by the channel 
of audio, where 79% of the critical and integrative thinking comments occurred. When 
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considering just the 601 coded comments, which excludes the multiple occurrences of critical 
and integrative thinking within a coded comment, 83% of comments coded in the audio channel 
showed evidence of critical and integrative thinking whereas only 15% of the comments coded in 
the instant message channel showed similar evidence. Additionally, the function of build logical 
reasoning basically only occurred in the audio channel (95% or 20 or the 21 times this function 
was displayed by participants), and build logical reasoning was the only function to have a 100% 
of comments coded as this function of communication display elements of critical and 
integrative thinking.  
On the basis of these findings and building on the previous discussion about social 
learning theory, the audio channel was found to best facilitate the process of critical and 
integrative thinking, which is consistent with the literature about discussion. As noted by 
Brookfield and Preskill (2005), active discussion is a tool that can help foster deeper thinking. It 
is of note that the opportunity to use the audio channel to facilitate active online discussions is 
uniquely available in synchronous online communication. 
Limitations  
Like all studies, this one had limitations. First, participants were all involved in the TTL 
program, which required a competitive application process. As such, it is unlikely that TTLs are 
representative of the general population of teachers. Additionally, membership in the TTL 
learning community may have been a motivating factor that facilitated interaction, as well as 
created a safe culture to risk sharing thought processes. 
Secondly, another limitation is related to technology itself. There are many barriers to 
achieving meaningful communication in a synchronous online activity; many of which revolve 
around technological challenges, time coordination, and training issues. Although this researcher 
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certainly realizes the critical nature of overcoming these barriers, this study did not address 
barriers to synchronous online education, but instead focused on the actual impact once 
communication was established. Similarly, although there are numerous synchronous online 
communication tools available to educators each with specific features, this study neither 
addressed nor focused on the feature set of any particular synchronous online communication 
tool except for the fact that the tool selected for this study, Elluminate, was a fat chat, multi-
channel (audio, text, and interactive media) synchronous online communication tool. 
Additionally, although Elluminate does have a visual component, the visual channel was not 
included as a factor in this study due to potential bandwidth limitations for study participants 
many of who joined the conversation from their home. 
Lastly, this study did not attempt to assess the impact of the lesson plan design on the 
study results. There are obvious examples in the data where the lesson plan did impact the results 
(e.g., 85% of the coded comments in the whiteboard channel were assertions, and in two parts of 
the lesson plan participants were asked to add their thoughts to the whiteboard so that ideas could 
be grouped to form the basis for further discussion); however, this study did not attempt to 
expound on the potential impact of the lesson plan to the findings in any way. Additionally, it is 
unknown whether the critical and integrative thinking results associated with this study would 
have been the same without a lesson plan designed to provide opportunities for active learning 
where participants were expected to collaborate, reflect, and share.  
Recommendations for Further Research 
The discussion associated with this study highlighted two questions for this researcher. 
First, the need for a logistics facilitator was documented as part of this study. This study 
happened to have a logistics facilitator, and a question arose as to if this was common practice in 
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the world of synchronous online discussions. Perhaps further research in this area could help to 
make the strategic use of synchronous online communication more palatable to a wider audience 
of content facilitators/instructors. 
Secondly, this study documented that 29% of the coded comments contained evidence of 
critical and integrative thinking; however, there is no measure of the norm in this area. Is 29% a 
normal or an unusually high or low percentage of evidence of critical and integrative thinking for 
a 90-minute discussion - face-to-face, asynchronous, or synchronous? Since critical thinking is a 
foundational skill in the 21st century, it seems prudent to study ways for K-20 students to practice 
and refine their skills and art in thinking critically, and to better understand meaningful 
evaluative targets in this area. 
Implications for Professional Practice 
 The five findings associated with this study (an instant message backchannel exists, a 
logistics facilitator is needed, synchronous online communication supports social learning 
constructs, a link exists between synchronous online communication and critical and integrative 
thinking, and audio best facilitates critical and integrative thinking) provide insight into online 
course design. The use of synchronous online learning is warranted, as at least a supplement in 
all learning environments – face-to-face, hybrid (combination of face-to-face and online 
learning), as well as those that are focused on asynchronous online communication – in order to 
facilitate deep learning in content and offer opportunities to use and practice critical and 
integrative thinking skills. 
This study examined the individual channels and functions of communication, as well as 
the distinct types of critical and integrative thinking found in the data. Additionally, this study 
examined how each of these factors interacted with and impacted each other. The result of this 
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complex examination of the data provides insights into effective learning spaces in the 
synchronous online environment. Specifically, if instructors desire to have students practice and 
exhibit critical thinking skills, then they will need to provide opportunities for students to make 
assertions in the audio (44% of the coded audio communication were assertions) and whiteboard 
(85% of the coded whiteboard communication assertions) channels, and specifically to talk out 
loud (79% of the critical and integrative thinking happened in the audio channel). According to 
the data associated with this study, when instructors make space for participants to express their 
own thoughts verbally, they are more likely to exhibit critical and integrative thinking skills.  
Student-centered learning is at the heart of synchronous online communication. 
According to Cooney (1998), students in the synchronous online environment communicate and 
collaborate and need minimal direct teacher intervention; although the teacher shapes the 
learning experience, the students shape the learning itself. Although Cooney’s research was with 
K-12 students, it has implications for professional development for teachers. Specifically, Barab 
et al (2001), stated that the key to having teachers move to a learner-centered approach in their 
classrooms is to offer professional development consistent with this pedagogy, which will help to 
change the culture of teaching from isolation to one of collaboration. Although synchronous 
online communication offers its own challenges primarily in the area of scheduling and logistical 
demands, there is academic value to integrating real-time communication/ 
conversation/discourse into learning opportunities for students of all ages. 
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FOOTNOTE 
1All recorded data were obtained through personal communication from June 21, 2011 to 
September 15, 2011. 
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